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ABSTRACT 

Envirpninental investigations in this compilation mm 
developed in conjunction with the establishinent of a mobile 
environmental education laboratory, a demonstration project of the 
Kingsport (Tennessie) City School System, The 50 activities are 
divided into five categories,* basic resources, enviromnental 
problems, living organisnis, community relationship, and in-service 
activities. Within each category, investigations are further 
sub-divided into lower elementary, upper elementary, and secondary 
grade levels. Covering a wide range of subjects— air, water, soil, 
land use, geology, noise, vegetation, animals, forestry, weather, 
chemical reactions, recycling, population, communities, effects of 
man, etc., each investigation outlines suggested grade level, 
physical study area, equipment needed, theme and/or scope of the 
activity, objectives, procedures to follow, and interpretations ot 
finding based on the research completed. Space is provided for 
completing data sheets and charts and answering questions. Thus, the 
manual may be used by both teacher s and students, depending on the 
grade level, A related document is "Mobile Environmental Iducation 
Laboratory," SE 015 689. (BL) 
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INTRODUCTION 



The currleulim inattrlals contained herein are the result of a Summer Curriculum 
Development Workshop held June 12 - August 4, 1972. This workihop was funded by the 
Tennaaiee Valliy Authority as a portion of a grant to the Klngaport City School " ^ 
LatoMto^ " * demonitratlon project, a Mobile Invlrcnmantal Education 

The primary proj.ct objective was to verify a new concept in ' enviroranental education- 

(1) providing Inservice training to alementary {including preschool) 
secondary, and postaeoondary education perBonnel to enable them to 
participate effeotlvely in envlronmentai education progrraa; 

(2) developing material designed to assist the introduction of envlrormental 
studies in existing programs and/or strengthen the oontent of ixistine 
environmental programs at all educational levels; 

(3) develDping curricula which will provide useful learning experiences 
leading to an underatanding of envlronmentai prlncipleB, problems and 
their cauBes, and possible solution to those problems. 

»ubT?*'f.?n^f""^ °''' environmental inveitlgationa contained In this 

publication by no meana constitute a complete or finite environnental educaflL 
ra-tarlali represent only one segment of. the total envlroranental 
education program In the Klnssport City School System. For m«cimum effectiveness 
this material should undergo periodic evaluation and revision. Constant evaluation 
and^uggaatlons for its Improvement by all who use It will help in maklni this a 
usetul tool for Initiating and upgrading environmental education programs. 
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ENVIRONMENTAL INVESTIGATION: Factors Affecting Soil Temperature 

Suggested Grade Level : Lower Elementary 
Suggested Study Arwfl^ ■ School cainpua 
Equipment; Pencils, trowel, thermometer 

THEME- Many factors effect envlrormental temperaturea . Among these factors are 
exposure to sunlight, closenesa to buildings, shade and weather. 

Objective ; 

Demonstrate the variations in soil temperature. 
Collect and interpret data. 
Develop skills in using a thermometer. 
PROCEDURE: 

1. Demonstrate to the group how you would measure temperature in soil. Let them 
measure the temperature of the soil. ( Caution ; Thermometer is b reakable 
■Bulb must be In ground . ) — ^ — ^ " " " 

2. Use the trowel to make the hole to place thermometer Let pupils use trowel 
for making holes to place thermometer. 

3. Count slowly to 100 before reading results. Thermometer should be read in 
ground for best results. - xu 

4. Record the temperature at the site on the attached chart. 
rNTERPRETATlONi 

1. Which temperature is the greatest? 

2. Did everyone get the same results? 

3. What caused the temperature to not be the same? 
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ENVIROMENTAL INVESTIGATION i Variation in Water Tsmperature 
Suggested Grade Level i Lower Elementary 

Sugges ted Study Areas ; Dickson. School , Mad Braneh, Bays Mountain 
' Equipment : Stream thermometar^ data sheets, meter stlcki 

THEME* Living ©rganlsms are affected by varying water temperature. 
Objectives * 

Develop skills in using a straam thermometer and meter itlck. 

Determina variation in temperature at different depthi and areas of a straam* ' 
Develop an awarenesi of the effect of varylni water temperature on life, 
PROCEDURE : 

Using the matar stick and Btream thermometer^ find the water temperature at various 
areas and depths in the streanu 

Record the rasults on the attached data sheet. 



DATA SHEET 



Place in Stream 


Dip Eh 


_ ._ tor Tiiiipfr^turu 


E^e of Striam 






Near a Rock 






Middle of Striam ' 



















IIERPITATION; 



1. Did you see any animali in the itreaini 

2. ttat ire ways that varying water tamperaturii affict your use of water? 
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EPIRONINTAL IPESTIGATION! Introducing tht Microscope 
Sugggjtid Grade Level ; Upper Elementary • . 
Sugpsted Study Areas : School Gampus 
Equipiient; Microieopiij old Mgiiines 

THEME: Liarning to obsirvt is basic to all ixploritions. 



lectivii; 



To liarn propir yet mi cire of thi compou^id Hiieroscopi 
^ To dgvilop ikilli in observation 

To divalop in awareniis of the value of the microscopi to man 

procedure: 

The microicope is an expensive and delicate instrunent. Carry the microscope 
with both hands, one under .the bass and ths other on the in. The purpoie of 
the microiCQpe is to magnify objects* 

Using the accompanying illustrition in idintifying the parts of the mierosGOpa 
the etudenti should label the parte of ths microscope on the blanks provided. 
Proper use and cire of the licroicope should also be a goil during thii period. 
Cut out a small "e" from magazine or newipapir print. Place the "e" right side, 
up on a slidi md place under the microscope. Btudinta should indipendently 
uya the worksheet iccompinyini this ^h^^^ 



J 

Worksheet to AGeompany Introduction of The Microscope 

1, Make a drawing of the letter *^e*' in space '*A" below as it appear aci m Ciit* 
Hilda hifore you placed it undar the microscope i 

1, In Bpaca "B" below make a drawing of "e" m it appeare under the nilcrsocopa 

3. How is. what you see through the mlsGrocope different from what you saV with 
your naked eye? ^ , ^ ^^.^ ^ 



4, While looking at your lettir through the miscrocope move the slide to Lhe 
left. In which direction does the letter seem to move? _ 



Were you right? ^ . 

5i Draw a circle on a piece of plain paper. Make the circle the slge you thank 
you can see through the microscope t Put the drawing under the mlctoscope* 
Were you rlght?^ ,^ 

Can you iee the whole circle? — 

If notj keep drawing circles until you get one the right ilie. 

6i Look at other objects with your microscope. 



Space A 
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Spaci B 




"^'''''''^'rNE ADJUSTMENT 
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ENVIRONMENTAL INVESTIGATION i Measuring Volume of Strtam Flow 

Suedes ted Grada Laval : Upper Elementary 

Suggested Study ArgflB i Hchool campus or nearby striim 

jEquipment : Tape rule, long stluk, stop watch, stick for floating 
THEMi- Man's usi for and dependenct on water, 

Objeetlvei i 

To analyze continuity and changi of strean flow* 

To draw conclusions from the measuremtnti of factors which effict 
volume of stream flow. 

To develop an awarenass of our daily consumption of water. 
PROCEDURE: 

With a tape rule measure 100 feet along the shore of a itrem. Measure 
the distance across* With a long stick measure the depth at 3 different 
intervals across a bridgt If possible. Use an average of the 3 different 
measures. Float a stick the measured 100 foot course. Time with a stop 
watch in seconds the riquirEd time for the stick to cross thi 100 foot 
course. 

Use this formula to determine the volume of stremi flow in cubic feet I 

cubic feet per second ^ length X width X depth 

time 

To convert the cubic feet to gallons, multiply cubic feet per itcond by 7*5. 

Repeat this activity 3 times to see stream variance. 

Students may find the average of thi three measurimints , Record the 
measurements on the data sheets and determine the volume of striam flow. 

The average person uses about 200 gallons of water a day for home use. On 
the data sheet show how many people could live from water in thii strean. 
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First Meaiurement Length 


100 feet 


Second Measurement Len|th 


100 feet 


Width 




Width 




Depth 




Depth 




Floating time 




Floating time 




Cubic feet of water, per second 




Cubic feet of water per second. 








Formula for finding gallons of w 


atar 


Third Measurement Length 


100 feet 


meaeurtd in a iecond* 

Cubic feet par iecond la equal to the 
length X width X depth divided by the 
ieconds required , 

To convert to gallons ^ multiply cubic 
feet pet seconds by 7.5. 


W'^'dch 




Depth . 




Floating time 




Cubic feet of water per second 





Averjige cubic feet of water per second from three measurements 



1440 



Gallons of water X No. minutes ^ Total gallons 
per minute in a day water per day 



200 gal. • 

Mount of ^ Total No* people 

water one who could live 

person usee from water In 

per day^ thii stream 



INTERPRETATION: . - . 

Was the flow the same at each measured time? 

What environmental factors contributed ^to the difference in stream flow? 

What is the importance of knowing how much water is flowing in a stream at varloui 
times? 



What is one action we can take in everyday life to help improve the 
managed in our homes? our community? 



way water is 



ENVIRONMENTAL INVESTIGATION i Soil Resourcis - A Guide to Land Use Planning 



Suggested Grade Level : Secondary 

lugaes^id Study Area : Any area wlchin walking distance of school 

E^qulpmen 1 1 Soil science field testing kit, earth auger^ field Lrowelj r.DilecLing 
spade I reference books on soils , soil sample boxes, soil cherinomecer , 
' map of Klngsport or area to be studied j level 

THEME: Identifying and Interpreting major soil areas is a basis for guiding ordtrly 
growth and development in a community* The observable characteristics or" 
' colorj tsxturei penneabillcy , temperatures slope* and the acidity or 
alkalinity (pHj of soil are indications of some soil conditions important 
in land use planning. 

Oblectiveg i 

To idintlfy the major soil areas. 

To dettrmlne if land (soil) Is being used according to Its rfcommended usage 
as det©rniinid by the Tennessee State Planning Commission and Sullivan County 
Regional Planning Coinmission. 

To measure the* temperatures slopei pH of a soil and to detarmin^ soil Cwlot ■ 
and texture. 

PROCEDURE ^ • 

Background Information * 

There are 8 classif ications of land uses m Sullivan' County . They are: 
Residential ^ small lots with septic tanks (lots of less than one (1) acife). 
Residential - imall lots with central sewerage. 

Residintial - estate type, lots of more than one acre with septic tanks. 

Industrial - included In this category are light manufacturtng and other business 
enterprises such as large shopping centers, wholesale trade facilitie 
and schools*! Important soil properties considered are soil stability 
for fQundatlonSi suitability for gradlngi cutting and filling, 
topography s drainage and depth to bed rock, 

Eecreatlonal ^ developed. Activities included In this category are community 
and school playgrounds $ camp sitess picnic areas » golf courses, 
ttc. Important soil propirtles conaldered are drainage, 
topography, productivity, and the ability of the area to support 
human and vehicular traffic, 
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Rscreatlonal - nttural. This catigory includes huntings fishing, hiking,' naturt 
studyp prlTnitlve caTiiping, etc* 

Transportational - includtd in this category are roads, highways and airports • 

liTiportant soli piopirties considered are soil itabllity, 
suitability for grading, cuttings and filling, copography, 
drainage and depth to rock. 

Agricultural this category includes the use of land for the production of 
cultivaced crops and pasturi, The chltf soil properties con'" 
sidered are slopes erosion^ drainage and productivity. 

Thfr soils of Sullivan County have been grouped into nine (9) 
major soil areas. Table I of Soli Rtsources Booki page 43, 
shows the limitation rating of each area for the various uses. 
Each of the nine ioil areas are rated for each use as follows i 

Very slight - few or no limitations. 

Slight ^ minor liTnitations that can be easily overcome. 
Moderate - moderate limitations that can be overcome with 

good planning and careful design. 
Severe - major limitations which are difflw.ult and costly 
to overcome* 

Very severe - limitations generally prohibit use or make . 
it unsound. 



The following land feacures and soil characteristics are important 
in detarmining the suitability of soils for each of the defined 
uses , , * 

TopORraphy 

Topography is the shape of the land surface. Topography features 
are major factors in determining land use limitations, The in« 
fluence of topography is different for each land use. For ex- ^ 
ample, mosc industrial cofmnerclal and residential davelopments 
require level or nearly level areas where cutting and filling is 
minimised* On the other hand large estate type residential 
developments and, certain recreational uses are enhanced by rolling ■ , 
and hilly landscapes* 

Drainage 

Soil drainage refers to the rate at whcih water moves off the 
surface and through the soil to underground spaces. Soil 
properties affecting drainage include porosity , permeability ^ 
depth CO the water tables seepage^ slopej restrictive layetis etc* 
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Permeability 

The rate at which water moves through the soil is called Its 
premaabiliLy . rhia is influenced by the relative amount of gravels 
sand* silt and clay In the soil* Some kinds of clay swell so much 
when wet that poifes in the soil swell shut. This slows water 
movement and rtduces the capacity of the soil to absorb more water. 
This xA espacially important in determining the soile suitability ^ 
foE filter fields. 

Depth LQ Bedrock 

Soil depth arfecLs many uses. It is Important in deelgning the 
kind and size of sewage disposal fields. It la squally significant 
in the undergtound installation of public utilities. Construction 
costs in building roads ^ foundations , and excavating basements are 
much higher in areas shallow to rock. 



ProducLivity 

Soils vacy in thiiir capacity to produce vegetation. Soil depth, 
diainage, moisture supply and fertility are some factors which in^ 
fluence productivity. Productivity la Important in determining the 
capacity of the soli to support vegetation around the home; for 
cecreationj wildlife, food and cover, roadbank stablli^ationi^ and of 
cDucse, agriculture, 

SelecL an appropiiiate area or areas in which to conduct these 
activities. The length of the activity may necessitate dividing 
the activity into two or more parts/ 

A, Color 

Have studenLB pick Lheir own description of color. 
ReldtionsWip ot Color to Soil Conditions 



■ Top Soil 
Condition 


1 Parjc. 
^ (dark grey 
1 brown to biackj 


Moderatelv Dark 
j (dark brown to 
yellow brown) 


Light 

(Pale brown 
to yellow) 


Amount of 








organic 








material 


EKcellent 


Good 


Low 


Erosion 








factor 


Low 


Medium 


High 


Aeration 


Excellent 


Good 


Low 


Available 








Nitrogen 


Excillenr 


Good 


Low 


Fertility ! 


Excellent 


Good 


Low 
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Subaurface Soil Color (B Horizon) 



Condition 



Dull Grey 

_(if in /low rainfall soils) 



Yellow, red^tarown, black 
(if in forest soils) 



Water-^logged soils, poor 
aeration 



Mottled Grey 

(if in humid ,^oilsj 



Wall drained soils 



Somewhat poorly to 
poorly soils 



-1. What can you say about the following, based on i^he color 
or A Horizon? " 



Amounc of organic material 

Erosion factor ' 

rercility 



of the top soli, 



2, !faat can you say about the dr 



alnage In the fl HoriEon^ based on cglorr 



Texture (How the Soil Feels) 

forefinger J^"""""""^ '^"""^ ^""^ rub moistened sample between thumb a 



If it feels gritty. 

it It feels smooth and slick 'not very sticky ... : 

It it feels smooth, plastic^ ve^ sticky | ' | ! ^ ^ ^ ' ^ 

What is the textuie of your soil? 



Text 



uri 



Sand 



Silt 



Clay 



Water Holding Cap acity 
Poor ^ 



Good to ixcellant 



High (plants can't use 
it in clay) 



Looseness of Soil 



Good 



Good 



Poor 



My soil texture 



Soil Water Holding Capaetly Looseness 
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Tops oil (A) . _ _ _ , 

Subsoil (B) ] 

C, Permeability 

The rata at which water moves through the sell is called ±zb permeability* 
Take a soil smpls and place it in a funnel which has had the bottom covared 
hy guaie. ^©ur a measurid ajnount of water into the funnel and use a stop 
watch to maasure the amount of time required for the water to be absorbed 
by the soil* 

Sample NOi _ 





Soil (type or Color 


Volume of 


Time required for 
Pemeability 


1. 








2. 








3. 








4. 






_j 


5. 






i 

- i 


6. 






1 



D. Soil Temperature • 

Determine the temperature of the soil on the surface and 1 foot beneath the 
' surface* Plant growth depends upon the temperature during the growing 
season. 

Surface Temparatur e 

Subiurface Tempirature 



Soil Temperature Chart 



Soil Temperature 


Conditiona during Browing season 


Lees than 40^^ F 


No growth, soil bactarla and fungi 
not vary active 


40° F to 65^ F 


Some growth 


65° 1 to 70® F 


Faitist growth 


70^ F to 85® F 


Some growth 


Abovi 850 I I 


^ No growth 



Whit does the soil tempirature chart till you about your sail samplt*i 
taraperaturs? 
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F. Slope 

Dtterainlng the slope of the land. 

1. Selict a place that rtpresnits the average slope of the land being 
studied or tpke ieveral meaiurements and average them. 

2i PlaQe one end of a 100 Inch stick on the slope you want to measure . 
Hold out " right to be about level. 

3 * Place a level on the outright stick. 

4, Measure the number of inGhes the free end of the stick is off the ground* 

5. The number of inches is the slope of the land in percent, ^ 

* if you use a different length sticky correct by using the following 
conversion table i 

D3nver_sign_ Table 

No. of Inches the end Multiply by % Land 



Lenath of st ick used of stick is above conversion 

ground factor 

100** ' ' X 1 

50*' _______ X 2 

25" ^ __ X 4 



What is the slope of your land? % 
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Irosion 


Soil 






AgflcultuifB Uses 










i sKLure 


Farrn crops*-cultlvatlon 








Well 


Loam or 


p% \J \cA \J ^ kkli^m^ k±i ^ 1 LJ ^ gj. 1^ ^ Q 






Deep 


^ H Jik ^ 

arainSQ 


silt loam 


Farm crops-'f tw to several 




Slight 








sptcial Gultlvatlon 




to 


Mod* 




OaLlUy J.UaIil 


practices 








puoxiy 


sllty clay 


Occaiional cultivation 












inany spscial Mactlces 


20-30 


Severe 


Shallow 


Poor 


Sand or clay 


rasture-woodland cultl- 












vat Ion 1 no machinery 




None to 




WeJ.1 to 




can be used 


0-2 


sllaht 


Deep 


poor 


St □nay 


Pastures timber gro^^lngi 












woodlands wildlife^ no 
cultivation machinery 


30-90 


Very 
severe 


Deep to 
Shallow 


Wall to 
poor 


Sandy, sllty ^ 
clayina or rocky 


Wildlife^ racfeatlon 


all 


None to 
extreme 


Deep to 
Shallow 


Excessive 
to poor 


Rockland, river 
wash, sand dunes 



Land Use Chart 

This is a chart for soils in' one kind of land, climate and plants. Other ateas 
may require a different set of criteria. ■ 



The most limiting soil factor will aatarmine the best agricultural use of the land. 

gccupancy land uses by man— " 

Man's valued uies of land has demanded crltaria, In addition to agricultural 
uses, to determine proper management practices for living on the land. (Ex- 
amples of others Include: preacriptions for aesthetic management, soil 
site indexes for growing timber, orltaria for greenbelts, etc.) 



Some Uses & Faptots Affecting 
That Use 

Roads and S treats 
Slopes 
Depth 
Water able 

Building Sites 
Slopes 
Depth 
Waterable 

Septic Tank Filter Melds 



Depth 

Wattrablt depth 
Below trench 
Picnic and Camp arsas 
I Slope 
Q Stones 
ERJC Waterable during season of use 



Slight 
Limitation 



0-12% 
Over 40" 
Over 20" 



0-12% 

Over 40" 
Over 30" 



0-72 
Over 6' 
Over 4' 



0-7% 
0-29% 

Over 30" 



Moderate 
Limitation 



12-3,01 
20-40" 
10-20" 



12-20% 
20-40" 
20-30" 



7-12% 

4-6' 

2-4' 



7-15% 

20-50% 

20-20" 



Severe 
Limitation 



Over 30% 
Less than 20" 
Less than 10" 



Over 20% 
Lass than 20" 
Lass than 20" 



Over 12% • 
Less than 4' 
Less than 2' 



Over 1S% 
.Over 50% 
Les_s than 20" 
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pH (Acidity Gr Alkalinity) . 

Determine and rtcoid the of'' your so^ll sample, Plants need many soil 
nutrlints to grow well. The degrse of pH affects how plants grow. The 
teacher should-demonstrati how ,to use the. pH kit. (Use just enough pH 
' reagent to saturate soil sample. Match color at tht edge of the soil 
sample with pH eolor- chart,). 

The pH icali rur- rom L to 14 , 1 to 4,5 is too acid for most plants 6,5 
to 7 - most plants do best here. 8*5 to 14 - too alkaline for most plants, 

EKample of pl&nts in pH ranges 

pH 4.0 - 5.0 Rhododendrons s camellias, azeleas, bluebtrries, fern, sprucef 

pH 5.0 - 6.0 Pines firs, holly, daphne^ sprucei oaks* birch willow^ 
rhododindron 

pH 6,0 - 7,0 Maple J mountain aah| pansy i asters ^ peaches* carrots/ lettuce, 

' pines , ' firs ^ . , . . 
pH 7iO - 8,0 Beech, mock orange asparaguSi sagebrush 

What was the pH of your soil sample? - 



Using the pH you reeordsd and the table, -'Examples of Plants In pH Range i" 
complete the following chart i 



Some plants that could grow here 
based on the pH chart 


Some plants actually 
observed" grcwlng here 














- 





INTEJffRETATlONl 

Using the data from the 6 tasks and the land use charts answer the following 
questions.' 

According to the agrlaulture and occupancy land use charts ^ this land could 
be ussdi fori 

Agricultural usef 



(list and explain why) 
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Occupancy! (yis or no and with what lliitations) 
Roads and stifiits 



Bujidlng sltii 



Ssptlo Tank Filter Fiilda 



Picnic and eaip areas 



Based on your observations ind thi data you eDllictid, do you fill thia land ii 
being propsrly used? 
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ENVIRONMENTAL INVESTIGATION t Char acteristlci and PropirtiiS of Soil - A Physical 

Factor in thi Enviroruntnt 

Su^^ested Crad a Lavils Secondary 

Su^gejted Study Area : Empty lot or open field around the schooli Bays Mountain," 

Dickson School Nature Area, Rolltr Moods 

Equipment i Graduated cylinders, stirring rodj water, soil test kit, therraorfleters, 
funnels, gauzej 250 ml beakers and funnels 

THEME: Soils affaet to a great extent the plant and animal life found In an area. 

Plants manufacture their own food but are dependent on the soil for wateri 
minerals and iupport. Animals which use the area as a habitat derive their 
food from the plants or from other organlama dependent upon the plants t 

Objictivee : 

To develop skills with various testing tichniques. 

To develop an awareness of effect the soils have on llvin§ organisms, Including 
mani 

To teaeh through practical work, various analytic tichnlquas^ 
PROCEDURES 

A, Amount of air In the sotl f Wiere spaces exisC between particles of thi soil, 
thtst spaces are usually f Iliad with air or water* The siie of the particles 
and Qompactnasi of the soil affect the spaces. When the soil holds large 
volumes of water it cannot hold la^ge quantities of air, By adding a knoTO 
volume of water to a knoTO volume of soil and stirring thoroughly, we can 
displace the air contained in the soil and detirmine Its volume^ Collect 
small gamples of soil from different places, such as a weedy reglonj swamp 
area and woods. Test the samples and record the results on the data sheet 
below: 





"Voluma of 


Voluma of 


Total (A+B) 


Actual 


Air Volume 


Sanjpli 


Soil A 


Water B 


C 


Volume D 


(C-D) E 
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Water retantion of soils . Plants absorb retalntd water. The composition 
of soil may be rich in minerals and tlie rainfall sufficient, but may not be 
capable of supporting plant life due to the nature of the soil* Knowledge 
of Che amount of rainfall the soil holds helps in crop ieleetloni irrigfttion 
and improving crop yield. 

Prepare three funneli with gauze taped or tied over the bottom. Then pack 
one with sandy soil . another with clay and the third with soil rich In 
humus Now pour equal anounts of water into each funnel and watch the wattr 
run through the soil. Place graduated cylinders beneath the funneli and 
measure the amount of "runoff:'^' water. Record your resulti in the chart as 
shown* 



Soil 


Volume of water 
poured in funnel 


VoliMe of 
"runoff" water 


Volume of 
. water returned 


Sandy 


f' 






_Clay_ _ 








Humus 









1* Which soil permita water to run through most quickly? 



2, Which soli retains the most water? 



C' Testing the pH of ^oils . This test determines whether the soil is acid or 
alkaline. The term pH refers to the degree of acidity or alkalinity of a 
subs^u^iCi. It is usually expressed as a nmnber from 0=14 which Is the 
logarithm of the hydrogen ion concentration. 

Collect small samples of soil from different places having dlffarent plant 
communities. By using the procedure outlined .in the booklet accompanying 
the ioil test kit, determine the pH of your soil samples. 
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Deserlbi the plant community from which Che soil came and record the pH in 
tne form beloWi r - 



Physical characterigtics" of 
plant community from which 
soil sample wag obtained 



Dominant Plant 



pa 
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INTESPRETATIONi 

1. What kind of soil has the griateit wattr retention ability? What kind of 
soil has thg least wattr retention ability? Compare the plant life found in 
theia two typea of soil? 

2, How does the pH of the ioll affaet the type of plant community existing in 
different soil? 

3» What changes in the kind of plant coMiunities results when the minerals are 
conitsntly . leached out of the soil? 

4» To what extent has man*s activities influenced the physical characteristics 
of the eoils testad? 

5. What effect will these characteriatlGS and proparties of soil have on 
Industrial J residential and coimnercial development? 
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ENVIRONMENTAL INVESTIGATION: Influence of the Physical Environment on Geological 

Formation 

Suggested Grade Level; Secondary 

Sussested Study Area : Bays Mountain Geology Trail 

■ggui-pmept' MagnlfyJng glass, geology pick, cold chisel, ahovel or trowel, bags, 
reference booke and satety glasses " ' 

THPIE: Rock types are keys to processts of geologic folding, pressing, faulting, 
eroslDn, melting, and even volcanic activity which have taken place in your 
area. Since the conditions and procasses which form different rocks are 
known, the identification of such rocks begins to reveal the geological 
history of th'e ragion going back millions of years. 

Ob-jectives t 

To collecc and identify different types of rocki . ■ 
To determine texture and Mineral content of rocks. 
To list those rocks useful to man. 

To identify chft envlrenmental factors which have Influenced the eeoloev of 
the regloti. 

PROCEDUREf 

Background Information 

Students should have an opportunity to Identify rocks at school before going in- 
to the field. Provide a box of assorted, unlabeled rocks found in the area, 
rooks that they may handle, examine, and Identify while referring to the roek 
charts included in this activity. These charts are based upon two most Important 
and easily recognized properties ly which rocks may be identified: texture and 
mineral content. Texture is determined by the size of mineral grains in the 
rock. Large grains or chunks represent coarse texture, small or Indistinguish- 
able grAlns, fine texture. Mineral content is determined by the Identification 
of minerals which make up these grains or chunks. Color may vary from place to 
place and can only be a secondary property; hut It may be helpful within the 
confines of a leeal area. Show examplas of flne-and coarse-textured rocks so 
students may become familiar with these properties and train themselves to look 
for them. Classification will be on the basis of the three basic types of rock: 
(1) igneous (2) sedimentary (3) metamorphle. 

Igneous Rocks Important Properties: texture and mlnaral content. Granite always 
contains three minerals: quarts, feldspar, and mica or hornblende. Pegmatite 
is often good source of crystals. Note that as rate of cooling becomes faster, 
texture becomes finer. 

Sedimentary Rocks Important Properties: texture and content which may be stones 
or minerals. Metamorphle locks - Important Properties: texture, mlnBrals, and 
cleavage. 
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Gieavage has to do with the ability to split the rock into layers. Slati and 
schist are both easily cleavible* The simple mtt^orphic rocks are usually 
harder and more compact due to slight melting and pressure than were their 
sedimentary anceitori and the pressures which thty have undtrgone often form 
seffilprecious minerals such as garnit, epidotei chlorlti, and staurolite which 
are often found in theit rocks. Wian a group goes out to collect rocks or 
minerala, it is important that there be sufficient equipment for everybody to 
db some digging, chopping, or Ghisallng at the same time. Don't dmpen anyone *s 
, enthuslaBm for geology by making him wait a long while for a tool, 

INTERPRETATION: 

' 1* Wiat are the three basic types of roeks? 

2, What was the most numerous type of rock In your collection? 

3» What are the five most common rock^fomlng minerals? 

4. Deflna cleavage? - 

5. What are some of the uses that man makes of rocks? 

6. Of what value to man. is the study of rock formation in urban and civil 
development? 

7. Based on the results of your InvestigatlDns, what environmental factors 
have Influenced the giology of this region? 
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Aftsr all rocki have bten collacteds each student should atttmpt to idintlfy 
each of their rock iampleg by completing the following chart.. For aesistance 
reftr to tablee 1, and 3, 

Identifying Rocks 



Name of 
Rock 


Clasiiflcatlon 
of Rock 


Tgxtura 


Mineral 
Contant 


Economic Importance 
to man 


# Sandstone 


Sedlmentarv 


Fine 


Quartz 


Jewelry /Elictronici 












— •- 










- — 
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ENVIRONMENTAL INVESTIGATION: Water Quality Criteria 
Suggested Grade Level : Upper Eleinentary 

Su^Sesced Study Areas: School campus, Dickson School Nature Park. Mad Branch 

or Garden Drive, Reedy Creek 

lauiEment: Screans, Jelly cups, large pan or container, Golden Nature Guide 
Pond Life Books 

mmEl Water is essential for all life, and Its state affects the amount of life ±t 
can sustain in one place, 

Objeetivea i To analyze a stream to determine the effect of watar temperature, 
air temperature, and pH on the variety and quantity of existing 
life. ' 

To generaliga from the data collected. Man's role in the quality 
and use of this straam. 



PROCEDURE; 



A. Using the equipment supplied, investigate the stream to see what animals you 
can find. Record your findings in the chart below. 



Description of Where Found 



Type (Name or Sketch) 



No. 



Return anlinals to watar as soon as finished. 
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Based on the aquatic animals you found i mi tht charts below , predict the 
following eharacteristles of thli etreami 



I prtdlcCi 



the water timptratura will be_ 
thi air temperature will be 
the pH nimber i^ilX be 



Jbecause_ 
^beoause^ 
becuait 



Keep these prtdiGtlons for your own reference , 



Timperature 



Grgater than 68^ (warm water) 



Leis than 68^ 
(oQld water) 



Uppar Rangi 



Lower Range 
(Itii than 55) 



EKamplea of Life 



Much plant life, many fish dlsaases* 
Moit basi, crapplei bluegllli carpi 
Catflih. caddla fly. 



Soma plant lifSi iome fish diieasei. 
Salmon J trout* itoneflyj mayfly ^ 
eaddla flyj water baetlei t_it_riderBi 



Trout I caddli fly* itoriefly, mayfly* 



Analyzing Data 



pH MNGES tMT SUPPORT AQUATIC LIFE 



MOST ACID 



NEUTRAL 



MOST ALPINE 



10 



11 



12 



13 14 



Bacteria 1.0 

Flanti (algae I rooted I etCi)6i5 
Carpi suckers , catfiihi 

iomi Iniicts 6*0 
Basi p crappla 6 . 5 

Snails I elms * musseli 
Largegt variety of animals 

(trout I Miyflyi itoniflyi 

caddla fly) 6,5 7.5 



7,0 



8.5 



9,0 



9.0 



12.0 



13,0 



After making your predictions s measure the water temperature, air temperature, 
and pH and compare these reiults j*?ith your prtdictioni. 



Prediction 



Actual Test 



Dlffarence 




Water 

Temparature 



Temperatura 



INTERPRETATION I 

1. Where did you find moat of the animala? 

2. What similarities are there among the animals? 

3. What classification sygtem eould we use to claisify the aquatic animals we 
found? 

4. What other life would you expect to find in this atream? 

5. Would we be likely to find tht iame animali in a dlffarent aquatic environment? 

6. Based on your predictlgns and invastlgatlons what role hai man played in 
determining the variety and quantity of life in this Straam? 

7. What action would you sugiest to Improvs the quality of this stream? 
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AQUATIC INSECTS 




ENVIRONMENm INVESTIGATION I Found and Noise 
Suggtited Grade Level I Upper ElemGntary 



Suggeetid Study, Area ^ Sahool campus 

Equipment ; Tapi recorderi data oheetss or sound levtl mtttr 

THEME I Man Is dependtnt upon a high quality envlronmint to mmt his mental and 
physieal nsids^ Including thoee needs to control sound , 

Objectivei i 



Implement tha tape recorder or sound level meter in evaluating sound sources 
according to noise intensities. 

To determine sound Inteniitlei at various times of the day at specific 
locations t 

To inalyze what effects a change in function has on the sound level in a 
location. 

Formulate a hypothesli as to the effect of noise on the human snvlronment * 



Using a tape recorder make recordings at the spenlfied lopations on the school 
site ai designated on the data sheet* Indicati what tltni of day the recordings 
wars m^di. Identify each location by speaking the identity into the microphone* 
Get at least two recordings for. each location. Setting the tape recorder at 
the same level (usually on full) and the same playback level (usually whativer 
is comfortable to listen to) will give a relative comparison between sound 
intenaltles. Rank end record on data sheet 1 the compared Intinsltlei from 
least to most Intense and give a numerical value from 1«10 to make a convenient 
and meaningful comparison* Remember that the record level is on full and the 
microphone should not be put close to the speakir's mouth , On data sheet 2 
evaluate and record those sound sources as to sound and noise * 
On data sheet 3| Identify those sound sources heard at morning, noon and after- 
noon to determine how a change of function in a location can affect the sound 
level . 
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SOUND AND NOISE INTENSITY 
DATA SHEET #1 



Quiesc Sound ^ 1 



Loudest Sound ^ 10 



Location 

— 1 


Morning 


Noon 


A f ^ B 


Evening 


School I 










ClasBroom 










School Office 










Front Straet 










Hall 










Bathroomi 








— — 


Band Room 










Library 










Shop 










Cafeteria 










Auditorium 










G3rm- 










Playground 











Sound 
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SOUND AND .NOISE 
DATA SHEET #2 



Quality 



Nolae 



va off thm chart those sound sources about which you can't decide. 



SOUND AMD NOISE 
DATA SHUT #i 

FUNCTION 
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Location^ 
Morning 



Noon 



Af tarnoon 



Sounds you can Identify in the recordingei 

1. ■ , ' 

2. 
3. 

* A* 
Sounds you can Identify In the racording s 
1. 

2. 

3. 

Sounds you can identify in the yeeDrding : 
1. 
2. 
3. 

INTEEIPRITATION! 

In which loeations were sounds more intensified? 

In which locations were sounds least intensified? 

During what tlmei of the day could more sounds be Identified? 

What effact does a change In function have on the sound level In a location? 

Using the results of your InveBtigatlons , predict sooe of the effect* noise has 
on mani 
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ENVIROMNTAL INVESTIGATION I Effect Of M.n on M^tmt Quality 
Sugge«ted Grade Levi ; Upper Elemantary 

Sugsa,ted St udy A^^br : Schoel ampm, Dlck.on School Nat«« Part, Mad Braneh 

RBedy Craak 

iaulBlintt Wat«^ pollution kit "A" in Mobile Laboratory, water aaapllngi ' f f nm 
school drinking fountain, home, local ponds, and n.arby gtwlmB- 

THEME.. Water is Msential for life, and its itata af facta the amount of life it 
can sustain in one place. 

Obj eetiveB i 

Use water testing equipment tg compare various samplingB of water for 
aL'^^rrabund:" pollutants and to find which pollutants 

aulOere^p^'iaU; ^L?'"'""' °^ ^^'^ ^^^^^^ - 

To motivate students to work toward Bolutlone to water quality problems. 
PHDCEDURE: 

' taff\'^^ water test kit. Collect water samples from the school drinking foun= 
tain home local ponds and nearby streami. Test each sample for pollutants. 
sampUngs! Sheet for making and recording comparLons of" the varloue 

INTlRPRETATIONs 

1. Which s^ple contained the moit pollutants? 

2* What riaione can you giva for this? 



3i Which pQllutant wag most abundant? 



In which water sample was it found? 
What reasons can you give for this? 
4. Which pollutant was less abundant? 
In which sample of water was it? 



What reasons can you give for this? 
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5, Was the drinking water pQlluted? 

6, What eould have caussd It to have been polluttd? . 

7, How does increasing population la your arta affttet the water eupply (beyond 
redueing the amoimt available per person)? 

8* . V^at faatore will detemlne the amount of water uaed in the future? How can 
we assure a quality water supply for future generations? What faetors eon- 
tribute to the spread of water pollution? 
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DATA SHEET 





Drinking 
Fountain 


Home Pond 
or Stream 


Mlecellaneous 


Nitrate 








Phosphate 






- - 


Carbon 
Dioxida 








Ammonia 
Sulfide 








Silica 








Hardness 








Turbidity 









ENVIROmBNTAL INVESTIGATION i Air Quality and the Human Environmsnt 
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Suggeated Grade Level : Upper llementary 

Suggeitad Study Areas i Schsol efflnpuss Dlekson Scheol Natura Park, 

Bays MQUntalm Allandalt Farm 

Equipment : Filter papery balanea or laboratory scalti, glass Jarss distilled 
watery magnifying glasi/ tape and thumb tacksi pH tester, litmus 
paperi petrl dishes 

THEME: Man Is dependent upon a high quality enviromnent to meet his mental and 
physical needs. 

pb i eetlves i 

To Investigate and anlayge partleulate matter in the atmogphere. 

To identify sources of excasslve particulate matter found in the air* 

To develop an awareness that Indiscriminate pollution of the air is one of 
the most pressing environmental deterioration problems facing man today* 

PROCEDURE i 

Background Information : 

Solid particles of such things as soot| dust, and pollen are sometimes suspended 
In the air we breathe , They come from fuel combustion, construction projecti, 
and harvesting operations i plus a host of other maraaada and natural sources. 
Eventually these particles are Inhaled by men and animals, fall into water supplies 
or settle on surfaces as dust or sometimes thick grime. Some kinds of these 
particles i or particulates, can make men and animals sick. Some foul water 
supplies, and others blacken buildings and coat windows with sludge*' 

A. Coat the filter paper with petroleum jelly and put the filter on a paper 
plate, then record the weight of each piece of filter paper and plate you 
plan to use. 

Select one or more exposure sites for the filter paper | any place where duet 
collects will do. 

Weigh any tape used to secure the filter paper at the expoiure sltei .After 
three to seven days weigh the filter paper again. Note any Increase in weight, 
or change In color of paper. Use data sheet to record the Information, 

B. Use the magnifying glass to note the different sizes, colors, and shapes of 
particles collected on the filter paper. Put some distilled water In a jar. 
Teat the pH of the water and save the litmus paper* ' Rinse the partlelei off 
the filter paper into the Jar and observe the particles With a magnifying 
glass. Test the pH of the water with the particles , suspended in the water* 
Qompare the litmus paper to that used to test the distilled water. Save 
both litmus papers . 
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Optlanal AGtlvltless 

1, Obtain a smple of partieulate from a sQurce such as an air oonditioner 
or furnace flltsr, Rlnsa tha particles into another Jar of digtilled 
water. Observe what happens to the particles* Check the pH» and 
compare the litmus paper* 

2, Expose a plant to the carbon monoxide from an automobile to observe the 
effects. Do the BBmm with an Insect* 

3, Collect and weigh the partloles emitted by the eKhauqt of an automobile* 

4* Collect and melt snow during appropriate season* Test the melted water 
with pH or litmus paper* Observe if chemical pollution in the air has 
changed the basic nature of water, Obierva the particles in water left 
from the melted snow. 
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DATA SHEET 





pH 


Obeervmtions 


Distilled Water 






Dlitillsd Watjir 
with Pollution 






Distilled Water and 
Air Condition Particles 







Starting Weight 
of Filter PapBr 


Weight at End 
of Experiment 


Amount of Birticulate 
Matter AceUmuiated 


PoBslble 
Sourca 


Site 1 








Site 2 








Site 3 








Site 4 




— ^ ™= 





INTEOTRETATIONi 



2. After Identifying poisible sources of particulate matter, form hypothesis 
Identtifying possible sdltttions to, these problems. nypottiesls , 



ENVIRONMENTAL INVESTIGATIONS Decdmposlftlon and Recycling 
Suggested Ggade Level ; Uppar Elementary 

Sugg ei ted Study Areas ; Dickion Elementary School, Rolltr Weeds 

Baulpment; Hand lens, insect preiervini ■qulpraent, equlpmint to trln or peel birk 
from treei, data sheeti 

THEMl; Man would do well to observe nature'i example ef continuous recycling and re- 
cycle the reBUlts of his technology. 

Objectives ; • 

Irvestlgate the three states of decomposition In a rotting logs <a) standing 
dead tree, (b) newly fallen tree, (c) log rotting inside. 

ObBerve In each of the three stateB of dacomposition. 

Investigate factors Involved in which a log dlsintegratei and dacaya until It 
becomes a part of top soli. 

Develop an awareness of man's need to recycle the reiults of hie technology, 

procedure: , 

Use the data sheet to record Informtlon while studying each stage of decomposition. 
Students may forget many of the things they uncover If not filled in while they 
work. k - 

Stage 1, Standing Dead Tree 

If you see a tree that has fungi or holes In If, and the bark is pe«llng, 
It Is probably dead even though It may be still standing. 
Rain ooUeots In. holes in the trees. 

Insects chew, making more holes. Animals such as woodpeckers, squirrels, 
and beetles make holes and trails. Loose or torn bark oay be present. 

Stage 2. Newly Fallen Tree 

Is there any bark on the tree? Is the wood forn or soft, wet or dry? 

What bugs are found in It or on the wood? Are there any tunnels (an 

axe may be helpful here to peel off bark and obierve deep tunnels 
in the wood). Record all Information on the Data ihaee. Flants and 

animals that inhabit the fallen tree change the wood phyileally and 
chemically. 

Stage 3, Log Rotting Inside 

Lift off the outer shell of the log and eKMlne the contents. Break 
apart the shell, being careful to note all animals. Rake through the 
rotten part of the log being watchful for llEards, snakM. .alamandera, 
and bugs. Record all types and their hurabers. Are they any "mousa 
sl^e anlmali running in or under the log? What anlBals and plants on 
the inside may be soft and spongy while the outtr shell reBalns firm? 



Finally the log will disintegrate and become a part of the debrli over the 
soil. In time decay will continue and thli log will be a part of the humua 
layer and then a part of the top soil. ' 

INTERPRETATION: 

1. In what stages of decomposition did you find the most organlsni? 

2. Illustrate with a diagram the cycle that Is taking place In these 3 stages 
of decomposition? 

3. Compare man's need to recycle with natural recycling, 

4. How did Amerloan's In Colonial times dispose of their waite? Could we use 
these methods today? 

Optional Activity 

Investigate ways of preparing a compost heap. 
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Data Sheet for Stage 1 - Standing Dead Tree 

A dead tree may have lichens, fungi * peeling parti and it may have holes. A 
tree is killed by the activities of the Instcts, animals and bacteria that have 
been heited by the treei 



/ 



dotting Log Data Sheet 

Date 

Stage 1 Standing Dead Tree 

Condition of Treei 


Number 


Name or Draw and Describe plantaj animali and fungus 
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Data Sheftt on Stage 2. Newly Falltn Trse 
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Is there any bark on tree? Is the wood finn, sof t| wtt or dry? What bugs are 
found in or on the wood? Art theri any tunnila? 



Rotten Log Data Sheet 
Plants p AntoalSj Fungus 

Date 

Stage 2, Newly Fallen Tree 

Condition of treel 


Number 


Name or Draw and Daicribe plants, fungus and animals 
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Data Sheet for Stage 3. Log Rotting Inside 

Lift off the outer shell and examine the coucBnts. Note all anlTnals, Watch for 
lliarda, snakes and salamandere, as well as buis. The Inside may be soft and 
spongy while the outer shell remalni firm* Finally the log will disintegrate and 
beeome a part of the debris over the sollp In time dtcay will continue and thii 
log will be a part of the humus layer and then part of the top soil. 



Rotting Log Data Sheet 
Stage 3 ^ Log Rotting Inside 
Plants , Animals ^ Fungus 

Date 

Condition of tree: 


Number 


Name or Draw and Describe plants, animals and fungus 
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ENVIRONMENTAL riTVESTlGATION : PhvBlcal, Chemieal And Biological Characteristics 

of an Aquatic Envir omnent 

Suggesfd Grada Level ! Secondary 

Sussested Study Area: Dickson Nature Park, Roller Woods, Bays Mountain 

Equipment I Meter or yard stick, thBrmoinatBr , tin can, pH paper, phenolphthaleln 
aolutlon, sodium hydroxide solution, maganeaa sulfate, 100 ml flask, 
potassium hydroxide, potassium Iodide, cork stoppers, dilute sulfuric 
acid, sodium thiosulfate, eye dropper, Plcroscope, plankton net 

THEMEj A dynamie blotic community Is dependent upon the intergratlon of the physical, 
chemical, and biological environmental factors. 

pbiectlves i 

To determine the importance of any biotlc community and how it relates to our 
own coitffliunity . 

To demonstrate that plants and animals within a given community are Inter- 
dependene. 

To develop the concept that environmental conditions on land vary to a greater 
degree than they do in water. ■ 

PROCEDURE: 

A. Select a small pond or a fresh-water stream located near your school. Over a 
period of 2 weeks to one month examine the physical features of your selected 
biotlc community and record the following data in your notebook or a data 
sheet provld'>d by your t»acher. 

1. How big is the pond or how wide Is the stream? 

2. What is the average depth? 

3. Is it sheltered by trees? 

4. Does the sun shine on any portlcn of your community? 

5. Make a list of the living things you ohsarve m eJthar community. Example 
might include: lillles, dwarf beatlis, duckweed, mites, water strlders, 
mosquito larva, frog egg«, aaUmanders, crayfish, minnows, fish, snakes, 
algae, caddis flies, dragon fly Idrva, cattai3a, ducks 

6. Is there a variety of plants and animals? 

7. How many animal populations are represented? 

8. Wha-fr plants do you find growing on tha bank of the pond or stream? What 
plants are found growing on rocks? 

9. Do any of the plants grow In the water? 

B. 1. On your data sheet, kagp a record nf the planf ^nd animal relationships 

tnat you observe. Is there any evi'^snce that the plants help the anlmali? 
In what way do the animals help tue plants? What kind of relatlonihlp 
is this called? Are there any changes in either plant or animal life 
from waek to week? Can you observe the irowth and development of llvlntt 
things, in either community? r s 

2. Compare your list oE observatlonp with your classmates. 
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In complating your invaatigations of ^he pond or stream community i there are 
ieveral questions that you should attiampt to answer* 

li li there a relationship between the living and nenlivini things In your 
coranunity? 

2* What is the food chain in either or both communities? 
3i Can this food Qhain be traced? 

4, li your selected blotic conmibnlty polluted or becoming polluted? What are 
the cauaea? 

5, What changes are taking place in the pond or a.^.ream? 

6, Do you believe plant and animal life can become e^apted better to a pond 
or stream? 

?• What factors are involved in becoming adapted to a certain community? 
8* Could fresh water trout survive in a pond? 
9, Could a pond lily survive in a fresh water stremi? 
10* From your observations^ what does the location and the amount of sunlight 
have to do with the population growth in either community? 

1# Mapping 

Draw an outline map of the pond or streamt Show the scale of your map and 
indicate which way is norths Include both natural and maamade features in 
your map* Label trees, islands, dams , piers , swampy ground^ roads ^ hill- 
sides and buildings. Construct your map as detailed as possible. 

2. Water Depth 

Carefully measure the water depth at various places^ Keep a record of 
the measurements. You might use a long pole and weighted string to obtain 
various depth measurements « 

3. Temperature 

Using a thermometer, make a detailed record of both the air temperature 
and the water temperature of your community* Keep in mind that the sun 
affects the water temperature In shallow and deep parts, 

4i Glearngs s 

On your data sheet , record the clearnaas of the water* Is it clear or 
murky? How far does the light penttrate the water? At what depth can 
you no longer see? 

Chemical Characterlitics 

1, Testing the pH of the Water 

Is the water neutral I slightly acid, or slightly alkaline? Using the 
pH papers compare the color of the pH paper with the colors on the chart 
provided with the pH paper kit* How does the pH of the water affect 
plant and animal life in a water .conmiunlty? 



2. Carbon Dioxide Content , 53 

Carefully add 10 drops of phenolphthaltin solution to 100 ml of pond 
water. Slowly add some sodium hydrexlde solution with an eyidropper. Add 
the iodlum hydroxide one drop at a tlraa. Stir thoroughly after adding 
each drop. Continue adding sodium hydroxide until a permanent pink color 
develops. Use the following formula to determine the carbon dloxidi eon- 
tent of ths pond or stream jater: 
Number of drops of 

Sodium hydroxide X 3 40 = amount of COj In water in parts par million 

3, Oxygen Content . 

After immediately getting a sample of water from your blotlc conmunlty, 
add 1 ml of msnganesa sulfate to a flask or bottle containing 100 ml of 
fresh pond or stream water. Then add 1 ml of potassium hydroxide- 
potassium iodide. Stopper the flask and mix thoroughly. Than add 1 ml 
of dilute sulfuric acid. Put the stopper back In the flask and mix the 
solution again. Let the water stand for 10 minutes. After this time, add 
sodium thleaulfate to the water with an eye dropper. Count ■each drop 
that you add. Continue until a permanent color change appears. Determine 
the oxygen in the pond or stream by using the following formula. 

number of drops of thlosulfate X 28 -amount of oxygen In water in ' 

parts per mlUlsn 

Biological Charaeteristles . 

!• Shore-Line or Bank Vegetation . 

What kind of plants grow along the banks. Reeds? Long grasses? Cat- 
tails? Eescrlbe and identify, if possible, the different plants that 
grow along the bank or shore. Can you explain why some plants grow there 
and other do not? 

2. Agua^tle yesetatlon . 

What kinds of plants are growing In the pond water? Do any of these re- 
semble aquarium plants? Are there water lillles? Do the aquatic plants 
grow in shallow or deep water? 

3. Plankton . « 

All mlorosoople life swimming or drifting in the pond or stream can be 
- termed plankton . 

MakejH plankton tow net to obtain samples. , Remove the cover and the 
bottom from a coffee can. Tie an old nylon stocking around the can. Cut 
a hole in the toe of the stocking and tie a small empty bottle' to it. ka. 
old spice bottle will work well. Punch three holes around the edge of the 
coffee can for your tow line. Tow the plankton net from one end of your ' 
area to the other. Examine the plankton under a microscope provided by 
your mobile laboratory. What kind of organisms do you find? Are there 
\ more of these organisms of certain depths? How does this affect the aquatic 
community? • - h 
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INTERPRETATION;' 

1. Are thera any slmllarltlei or dlffergnces bbtiween a pond coomunlty and a 
fresh-^atex striiam eomunlty? 

2. Compare theaa conmunltles with your own coanunlty? 

3. Could h^man belngi exist if there wtre no other animals or plants ? Explain, 
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Data Sheet Aaalysls - Phyilcal Charactgristlcs 



Loeatlen 
of 

Pond or Stream 


Eititnate 
Siie of 
Pond or 
Strero 


Depth 


Type of 
Vegetation 
Trees J 

Shrubs, ate. 


Kind of 

Animal 

Life 


Nuffibgr of 
dlff erant 

populations 


Number of 
different 
plant 

populatlona 



























































Data Sheet ^alysis - Plant and Animal Relationships 



Kind of Animal 


Kind of Plant 


Change in plant 
or animal life 
Change or none 


Growth 
Devalopmant 
Pes * or Meg , 




































1 
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Data Sheef. Analysis 
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Skateh or 
fliscriptlon of 
faod chain 


Condition ef 
habitat— 
palluted ot 
ti^a-polluted 


Paetors Involved 
in plant or 
animal adaptation 
to their habitat 


Effect of location and 
sunlieht on habitat— 


Good 


Bad 


No Effect 
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Data Sheet Analyils 
Chamleal ChavaetatlatiQi 
Biological 



pH of Water 


Carton DloKide 
Content 


Oxygen 
Content 


Aquatic 
Vegetation 


Type of 

Mlcroscbptic 

Organism 
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ENVIRONMEI^rAL INVESTIGATION; Ecsloglcal Study Of a Local Water System 
Suggested Grade Level i , Secondary , ' ■ 

Suggested Study Area.' Holston Rlvar from Hamnond Bridge to belDw the city sewage 

treatment plant. A designated section of Ready Creek or 
other nearby stream. 

Equipment : Water aanpllng and measurement kit, maps of river or stream, data 
sheets. 

Wmmt Water is a basic natural resource and must be aaJTtalned In a clean state 
for jnaxlfflum usefulness. 

Background Information : 

Watar covers about 71% of the earth's aurfaee. It Is an essential for all 
forms of life. All water In nature is less than lOOX pure. The wastes from 
organisms are always present. A waterway becomes polluted when the load of 
wastes becomes too heavy for the river or stream to purify Itself. 
Overloading of a waterway's self-cleaning capacity can result from both 
natural and manmade causes. However, important to any understanding of this 
subject is the knowledge of exactly what causes water pollution. Its effect 
on a particular waterway and the various contributing factors that must be- 
taken into eonslderatlon. 

Ob_1ectlveg { 

To use various methods for detecting environmental differences, or posaiblv 
pollution. . -» f /, 

To determine or observe some eharaeterlstlcs of a local water system. 

To show that interrelationships exist between parts of our environment and 
that changss In any part affects the other parts. 

PROCEDURE : 

A- Determination of Test Sites. Procedures and Prepartion of a Map of the Test 
Area . ' ' — " — 

Establish a minlmmn of five testing points on each side of the river or 
stream. The easiest method is to prepare a map of the area to be studied. 
Community maps from telephone books, city hall, or gas atations may be used 
in preparing your map. After your map is completed mark your test sites sn 
the map. Provide adequate space on the map for reeordlni all test results. 
A large map of the test area might look like thisi (See attached shaet) 
The Important part of testing on either a river or stream la to decide on a 
uniform way to make the test. If sampling is dent haphazardly the results 
may be meaningless. Careful sampling at pre-determlned sites will provide 
enough information to discover basic patterns and to form sbme conelualons. 
Sampling can be as txtensive as resources and student interest permit. 
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Determining DlsiQlved OKygen CQncentratlon , 



60 



Oxygen is an important atmaspharic g&u iu water , OKygen enters water from 
the atmosphere and from photosynthetlc plants* It leavaa water by dlsparalon 
to the alr» absorption by orpy^iHia through rsaplratloni and by decomposition 
and chemloal changes of wimpwljr inorganic waites. When oxygen la completely 
exhausted In organlims that dipind upon disiolved oxygen will die off and die- 
appear. The dlsappaaranci of oxyien produces striking fish mortality. Other 
small organisms, not sc noticeable, may also be wiped out. 

Using the water sampling bottle In the mobile lab obtain a sample of water from 
a predatermlned dapth and at a prtdetettnined distance from the bank, A unlfgrm 
method of obtaining the samples should be established and followed at all test 
sites. Remove the "fixed" sarapla for testing frort the removable collecting 
chamber of the water sampling bottle. Follow the directions in the watar test 
kit for the determination of dlsaolved OKygan. Racord your raaults on the 
data aheet* 

Determination of Free COy ConGentratlon * 

Free and available carbon dioxide Is tremendously Important to life. Aquatic 
plant life, plankton as well as large rooted plants * depends on carbon 
dioxide for growth and photosynthesis of new plant materials t One end-produGt 
of photosynthesis is oxygen which is a raqulrament for aquatic animals* These 
animals return carbon dloKlde to the water as an end--product of respiration. 
When oxygen concentrations drop in waters containing organlQ wastes i the carbon 
dioxide concentrations rlsSp The rise In CO2 makes it mora difficult for fish 
to use the limited oxygen supply. To take on fresh oxygen, fish must first 
discharge the CO2 in their blood and this is a much slower process when there 
are high eoncentrations of carbon dloxlda in the water* Therefore the amount 
of COj dissolved in the watar becomes an important Indicator of the balance of 
life. Obtain a sample of water In the SMie way as described in activity B. Ba 
sure to use a uniform method at all test sites. Follow the directions la the 
water test kit for the deterainatlon of free COj* Record your results 
accurately on the data sheet. 

Measurement of the. Relative Acidity or Basicity of Water - the pH Test . 

On a scale of 1-14", water with a pH of 7*0 Is neutral pnd Is neither acid 
nor basic* Watap above 7*0 la basic and water below 7,0 Is acid* It la based 
on the hydrogenlon c©ncentratien In the water, tocessive COj changes the 
composition of water by making it more acid - lowering the pH* Most fish 
avoid waters that have rising concentrations of CO^ or Increasing acidity* 
Follow the directions in the water test kit to determine the pH of your water 
sample. The sample obtained In activity B may be used. Record your results 
on the data sheet. 

Determination of Thermal Differences , 

Pollution is usually thought of in terms of unsightly bottles and cans, 
dirty fom. . or an ugly sc™ on rivers and lakes, A more subtle anvlrornnental 
change, however p is that caused by returning waters heated by faatorles, 
power plants and nuclear realtors to a river or stream of a ni;*raally lower 
temperature. Such theMial change combines with other factors, such as oxygen 
content, mineral and organic material, to Influence surrounding life and produce 
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undesirable and vlilble secondary if facts. Thii test can bt ptrformed in con- 
junction with activity B by Inserting a thtnnometer into the water sanipling 
. bottle for tempifature riadingi. Record your rtsulta on the data shiit, 

F. Determination of Turbidity or Dsgrea of Visibility . 

The. Secchi Disk, found in the inobile lab la used for this tisti Follow tht 
directions carefully in carrying out this test. Btit reaulti are bbtalnid 
when out of dlrict sunlight. Raise and lowtr the disk siveral tlmis to 
obtain an average reading. Record your results on tha data sheit, 

interpretation; 

1. Construct a graph or table comparing the amounts of oxygen in water at 
.different temperatures. 

2. Construct a graph comparing cirbon dioxide concentration to hydrogen ion 
concentration (pH). 

3. Graph patterns of diffirencis or simlllarltles among the measurimtnts of 
thermal differences at differint locations. Onei patterna have been 
established answer the following questions: 

a. Does the temperaturi of the river or stream ehange as if flows down 
stream? 

b. Is the river or stream cleared of thermal differences? If so, at what 
point? 

4. Go back to the tist gltis with the highest riadings and investigate further. 
Look for pipes or gullies where heatid water or other kinds of pollutants 
could be entering the river or striara. Prepare a list of these sources and 

■ their effluent. 
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fi«l/lRONMENTAL INVESTIGATION t Interrelationships In an Aquatic Community " 
Suggagted Grade Level ; Secondary 

Suffgeated Study krm^t Allandale Farm (Lake) , Bays Mountain Park 

. Eflulpmant ; ^ marking crayons, 2 jars (wida=mouth, screw-r.^^^^ l Uts 

wide-mouth, acrew-top, 4 liters, 13 Jars (wide-mouth, screw top) 
U.5 to 1 liter, 1 plankton net, 1 canfslze No. 3), lid smoothly 
removea, 1 aeive (no. 8 mesh), 2 forcepi. « plastic bags, 6 
, rubber bands, 1 plant - grappling bar. 4 frowala, 1 dip net 
1 wire-cloth seive. 1 waders, medicine droppers, microscopes, 
hand leni, mlcrocope slides, cover slips, scapela. flngPr bowls 
or porcelain pans, reference books • 

TWH Ponds have many advantages for the study of aquatic communities. They 
furnlsh^a variety of habitats and have tnany rolatlonahlps with the 
surrounding land Natural ponds usually show the moat complex relationship! 
geog'phlcall^? ''"P'*'^ ^'"'^ wldeJy dlstrlbufd ' ' 

Obiectlves : 

To analyze plant and animal life found in and near a pond. 

To collect samples of plant and animal life found In and near a pond. 

com^unify''" ""^^"^ interrelationships existing in an aquatic 

comlunfty"'^ "llected the influence of man on a given aquatic 

PROCEDURE: 

■ ^our teams are needed^ one to study plankton organisms, a second to study 
the organisms on^the bottomof the pondi a third to study the large water 
plants; and a third to study the large water plants; and a fourth to study 
the larger animals of the pond. scuay 
All teams must be careful not to disturb the environment more than is 
absolutely necessary. This should present no' problem for team 1- it will be 

:p:oies"r:"nei:L^'^ "^^^^ 
Team l i 

Use a glass-marking crayon to label two wlde=mouth, 1-^llter Jars as follows. 
5"rfacerWata^Jong^ and Deep-Water Zone. - j as ioj.iowB. 

Take the jars and the plankton net to a place on the shore fr^^. which pUnktoa 
W.'^" t^^i Jar about one-third full of clear S 

water. Cast the net Into the water and pull It through the open-water zone If 
the net is pulled rapidly, it will stay near the surflce of thf witer mi thf 
net through the water several tines, then raise it 
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You may be able to see a numbar of tiny organisms In the bottle. Untie the 
bottle from the net and empty its contenta into the jar labeled Surface- 
Water Zone . Repeat the surface cQllectlng 3 or 4 times. To collect 
organlstiis in the deep-water zone, allow the net to sink to the deairid depth 
and then pull slowly. Place collections from the deep water in the second jar. 
Put the jari in the shade until you are ready to use them. If Jars are left 
in the sunlightp the temperature in them will rise and many of the orfianisms 
' will die. - a - - - 

The plankton organisms are mostly inicroscopici use medicine droppers for handling 
the organisms j elides and cover slips for mounting them, and monocular mic- 
roscopes for observing them. 

Team 2: 

Select three 0.5 liter jars and have 4 liter jars. Use a glass-marking crayon 
to label one of each size as follows! 

Bottom; Emergent plant zone 

Bottoms Submerged plant zone 

Bottom: Open-water lone 

Take the Jars* a sieve, and a can to the pond. Pill each jar about one-half 
full of clear pond water. With the can, scoop up soine mud from among the 
en^ergent plants* Dump this mud into the sieve | then shake the sieve in the 
water until the mud is washed out. Remove dead leaves and sticks by hand. 
Pick out whatever organiims you find^ and put these into the appropriate 4^ 
liter jar* Then carefully scoop up a small sample of the mud and place it in 
the appropriate 0,5 31ter jar. Repeat this procedure in the other 2 zones. 
Hand lens or stareomlcroscopes can be used to observe organisms washed from 
the mud. The organisms will be more easily seen If placed in a finger bowl 
over a piece of white paper, or in a white porcelain pan. Handle the larger 
organisms with forceps, the smaller ones with medicine droppers. Samples of 
mud in the small jars should be examined by placing a small bit of the mud 
In a drop of water on a microscope slide under a monocular mleroscopeo 

Team 3 1 ^ 



Use a glass-marking Qrayon to label six large plastic bags. Label two 
Emergent Plants, two Floating Plants, and two Submerged Plants . Take the 
labeled bags, six rubber bands (to fasten the bags shut) , a trowel, and a 
plant grappling bar to the pond. In each of the three plant zones collect 
a specimen of each kind of plant found. Whenever possible the specimen 
should consist of a whole plant. Roots and underground stems are often 
important for identification. If the whole plant is too large, collect 
leaves and flowers and fruits. Put the plants of each gone into separate 
bags . 

Hand lens, forcepg, and finger bowls are the only tools needed for exmining 
the collections of these two teams. C 3 & 4) 

Team 4: 

Select 10 jars varying from 0.5 to 1 liter in capacity. Using a glassy- 
marking crayon, label five of the Jars Emergent-and Floating- Plant Zone . 
Select four 4-lltar jars, and label two of the Emergent^PIant Zone and the 
other two Submerged Plant Zone , Take all the Jars, and dip net| and a 
sieve to the pond. One member of the team should be if signed to record 



EKLC 



, ' 65 
anlTnals that stem to b@ a part of thi pond confflftunlty, whether thty live in the 
pond or not. Use the dip net or the sieve to collect the larger animals - for 
exampl^J fish, crayfish, iomt of the larger insect lar^a, turtles, and inakes.- 
The smaller onei will go through the holes in the collecting equipment • First 
cateh the anlmali in the emtrgent-plant Eone, near the edge of the pond. Put 
them into labeled jars* Insact larva may be placed together in the same jar, 
with -some stleks and leave for shelter. Only a few fish should be placed to- ^ 
gether in one jar* Use the smaller jars for spicimsna that might injure one 
another* Be careful in handling animals; some of the Insectij as well as 
larger animals, can inflict painful bites. In a similar manner collect organism 
in the submerged-plant zone. Do not collect mora than one or two specimens 
of each of the larger animals. 

Hand lens, forceps, and finger bowls are the only tools needed for examining 
the collections of these two teams, ( 3 & 4) 

Each team will study its own collections and report its findings to the ^ss. 
The organisms must be Identified. ^ First use whatever other guldas are avail-' 
able in the mobile van. Most organisms should be Identifiable to lower levels • 
Specif Ic identification is not necessary. This exercise is not designed as a 
quant atlve study, but some idea of the relative abundance of different kinds 
of organisms will be useful in forming an understanding of the community. 
Whenever possible, record your obgervatlons with respect to numbers of 
identified organisms in the pond community. 

lOTERPRErATIONl • 

1, Can you see any relationship betwean the size of organisms and their relative 
abundance? if so, what is the relationship and how can you explain it? 

2, Consider the relationship between the pond and surrounding cetmunity on the 
land. How does energy received from the sun flow from the pond coiranunity 
into land conmunities? Is there any reverse flow of energy? If so, how 
does it occur? 

3, Based on your Investigationi , what influence has man had on the Inter-^ 
relatlonihip eKlatlng in the conmiunity? 

4, If this Influence was detrimental, what co?freetlve action would you suggest? 
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Kingdem Phylum Order Family Genus Speclgs 

Data BhefeU Team No. ^ 



Name of 
Orgsnlim 


Kdngdoin 


Phylum 


Number of 
Organiira_i_ 


Zona 
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Guide to Some Common FreshwaEer Organlsmi 

Microscopic Organisms 

AMEBOIDSi Psaudppods preiant* (a) Ac t Inog phaer ium (spherical, with stiff 
radiating projaQtiona) ; (b) Amoeba ( paiudopQds* no shell); (c) Arcella 
(shell preient) 

CILIATESr Cilia on all or part of body. No flagellai Some have chlo" 
rophyll. (a) Colpoda l (b) Vorticella ; (c) Paramecium I (d) Stantor i 
(a) E uglana InteTOedia; (f ) Euglena Intermedla Ccontractad) | (g) Euglena 
asQus ; (h) Sptrostomm » (1) Tetrahvmena» (1) Dldinlum i ' (k) Prorodon 

UNIOEtroLAit n^AGELLATES: One of more long whiplike flagella. With or without 
cilia. Colorless, (a) Splronomas I (b) CQllodlGyton ; (e) Colponcma 

COLONIAL FLAGElXATlSs (a) Codonodendron l (b) VQlyox(c Qnstantly rotating) | 
(e) Patidorlna 

ROTIFERS I Bnftds of cilia near mouth. Colorleaa. (a) Synchaeta i (b) Aeplanchna i 
(c) Fhllpdlna; (d) Keratella 
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Arthroppda . 

COPEPODS: Small crustaceans with' sevaral hairlike spines at tip of abdotnen. 
Body elongated, (a) Halleyelopa; (b) DlaptomuB f a larval atat*^- (c) Dlapttbttua 

(adult) . . _ r 

OSTMGODS; Small crustaceans with no spines. Body covered by a jointed carapace, 
somewhat resembling small clain shells. 

CLADOCERMSi Small crustaceans with no gplnes at tip of abdomen or a a ingle spine 
only. Body short, (a) Daphnla (female); (b) Daphnla (male); (c) Cerlodaphrila 

OPOSSUM SHRIMP I Carap^ cwers most of thorax. All limbs of thorax similar 
Eyes stalked. No gills In Tnost spicles. 

WATER MITEt Body not Jointed. Eight Jointed legs. 

SCUD: No carapace. Limbs of thorax different from each other, lyes not stalked 
Body compressed laterally. Gills present. 

CRAYFISHES: Carapace not jointed. Pincers on anterior legs, 

imYPLIESi Adults usually have clear, narrow wings. Wings usually held vertclally 
when at rest. Larvae aquatic. Adults and larvae with three "hairs" at end of 
abdoman, 

CADDIS FLIES I Adults have clear, broad wings. Larvae aquatic, wingless, and 
usually live within a case composed of pebbles or debris. 

DRAGONfLIESi Adults large, usually clear-winged. Wings extend horizontally when 
at rest. Large eyes. Larvae aquatic. End of abdomen without "hairs." " 

MOSQUITOES.. Adult has only one pavr of wings. Larvae Mall, without legs, float 
at surface of water, and breathe air through tubes. 

BEETLES; Adult has a pair of hard wing covers, not overlapplni. Larvae wingless, 
bxampiai water scavangtr, 

BUGS: Adult hae a pair of overlapping wlngi, No hard wing covera. Larvae 
wlnglMi. EKMiplas giant water bug. 



Annelids p. Molluiks, and Vartebrat 



mm 



LEECHES: Segmented worms with flat bodies. Usually with auction disks at 
both ends, 

MUSSELS: Mollusks with Bhells in two parts, hinged to?;jthar. 
SNAILS s Mlllusks with shells in one part, usually colled. 

BONY FISHIS: .Vartebratea with paired fins. Gills concealed beneath a single 
covernlng, the operculum. Examples: minnow, bass, white sucker, carp, perch, 
pickerel, pike, catfish. ^ F^^n, 
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SIMPLE BLUE-'GREEN AlGAEi Dark green or blue-grean elusters in galatinoui 
sheaths* (a) QirQQeoceusi (b) GlQeocaps a 

nLMENTOUS BLUE-GREEM (a) QlQaetrlchla (in geiatinous sheaths that often 
run together); (b) Rlvularla C tapering filaments in shiathi); (c) Nostoe (firm 
sheathi); (d) Anabaena (cella of different sizes* in chains); (e) Lyngbva (thin 
sheathg); (f) Oiciliatoria (no sheaths) 

SINGLE-^CELLED GREEN ALGAE: (a) ^kiatrpdssmus ; (b) ProtocQCCUs; (c) EuastruT nl 
(d) Cosmatiumt (t) Chlorellai (f) StauraBtrum; (g) Selenaitruin; (h) Xanthidi uih; 

COLONIAL GMBN i^GAE: (a) SphaerQcystisf (b) DiGtyoGphaerlu m; (e) HydrodievtQn : 
(d) Colegchaete; (e) S eenedeamue i (£) Fediaitrum i (g) Sorastrum ; (h) ChaetophQra 

GOLDEN ALGAE (DIATOMS) t Unicellular or loosely colonial algae. Walls of silica, 
consiiting of two overlapping halves that fit together like the halves of a petri 
dish, (a) Stephanodiicus i (b) Navlcula gracilis ; (c) Navicula rhynocephala ; 
(d) Dlatoma elongatum r (e) Dlatoma hiemale (girdle viewy; (f) Diatoma hlmale 
(valve view); (g) Cymbella ; (h) Pinnularia ; (1) Asterionellai (j) Tabellarla" 

OTHER GOLDEN M^GkEi (a) Monogila (branching filraents) J (b) Leuvenla (ovoid 
or pear-shaped* solitary) ; (c) Tribone. (cells cylindrical, joined end=tQ-end) ; 
(d) Chrysidlastrtm (amoeboid cells joined in free floating colonlei); (e) 
BotrycQccus (compact^ Irregular » gelatinousi seml«opaque maesee) 

-MOSSES: Submerged or emergent. Ereet, feathery stalks. 

LIVERWORTS I Flat and rlbbon-^llke. Rootlike structures on undersurface* 
Above I Rlcciocarpus ; below i Riccia 

SWL&RTWlEDSi Emergent. Small flowers In dense elustere. 

SEDGES I Emergent. ' Stems triangular in cross section* 

i^OWHEAD: Emergent, Leaves shaped like broad spearheads* 

CHAMi Submerged, An alga with whorled branches, 

BUR REED? Emergent. Long grass like leaves may be submerged. 

DUCKWEED: Floating, Roots hang in water. Frequently forms exteniive mats* 

COONTAILi Submerged, Leaves stiff, hatrllkei branched in whorls. No roots. 

RUSHES^ Emergent, Leaves grasslike. Clusters of small fruiting itruetures. 

CATTAILS I Emergent, Tall grasslike leaveL', Long brown fruJting structures. 

TAPE GRASS: Submerged. Leaves ribbon-like. Plant rooted to bottom. Flowers 
break off and float to surface. 

M^'S TAIL.' Submerged. Leaves smalls simple, in whorls, 

PICKERELWEEDl Emergant. Leaves heart-shaped. Floweri (purple) tightly clustered 
on slender spike. . 
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SALAMANDERS I Tailed amphiblmns with paired appendages and toes. Q±iu (whw 
prtieat) without A covering. Ixaaples: apotted saiammdw, nud puppy, newt • 



Vertebrates 



-f.^"! finfiWana. PostMlor pair of appendages longer than anterior 
pair, used in leaping. Exampleii bullfrog, leopard frog 

eSpm. a broad, flat form. Usually with an amor of bony pUtes 

Examples: soft-shell turtle, snapping turtle . J- f 

feathers. Examples i coot, f^oose. pied-billed grebe, 
sandplperCBirds of freahwater habitats are of many klndsi aee tekt for ' 
illustrations of duoka, herons, plovers, and aulli) 

MMMALS: vertebrates with, hair. Feed young with milk. EKamplei muskrat 

4 t text for illustrations for other mammals Important in freshwater habitats- 
mink, beaver, moose, etc.) uj-lsub 
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COLONIAL GREEN ALGAE 




FILAMENTOUS GREEN ALGAE 




ARTHROPODS 




EOTIRONMINTAL INVESTIGATION: Sulfur DioKide Damaga to the IJhita Pine Tree 
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Suggegted Grade, Lev^l^ Sicondary 

Suggegted Study Areas : Any of the local deiignatad school arias containing 

numsrous spieiss of whits pine tries. 

EquipTnint ; Small plastic or paper anvalopis^ about 3" x 4*' to hold samples i 

small Identification tigi for ianipliSi small staplari mlcroscopi 

and small magnifying gl^i aluminum tags 3" for tree 
idintiflcation 

THEME: Poisonous gases such as sulfur dioxide affscts, not only man, but 'other 
organlBms in his environment* 

Objectives * 

To ixamlns and identify local flora , 

To dettrmlni the sffscts of sulfur dioxide on plant growth. 

To estimate tht eeonomlc loss to the timber industry risulting from one type 
of air pollutioni 

To datiifmini possible sources of iulfur dioKlde pollution* 
Backj^oun d Information i 

Sulfur dloxidi, one of our most prevalent gaseous air contaminants is formed 
during the combustion of moat fuels and during the smelting and processing of. 
sulfur bearing materials* Very low concentrations of this contiminating gas : 
in air attack ausceptlble strains of white pine trees. This attack is first 
noticeabla by a characteristic marking of the tree's naedles* TMa marking 
is usually one or more dark brown bands j each brown band having two adjacent 
yellow bands. Microscopic iKamlnatlon revtals a swelling of the needle at 
these bandi. Tree growth may be stunted in proportion to needle damage i 
Sulfur dloKlde damage should not be confuied with that caused by fluoride 
damages the young needles develop yellow tips which collapse and turn 
.reddish brown. It should also be noted that plant disease at times cauit 
certain marklngi of neidles* 
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PROCEDURE 



Have each studant look for the chaiacteriitic markings caused by exoosure to 



Yellow 
Brown 



Yellow 



Yellow 



Brown 
bellow 



Remove a few typically aff acted needles from each tree on which found Place 
Che.naedlM carefully in an envelope and attach a tag showing ideSicatlon 
and location of the tree. Attach an identifying aluminum taf to t^f to 
mark it for examination by the biology cla^s next year. ' 

Notf ^h.'«' under the microscope when you return to the Mobile laboratory 

d . ^ ; ,f !!?^^^ --"-^^^ portion, of needles from-''°'^' 



different trees, as follows i 
a. Outer surface 



c" TMn inn^f;'^?"?"' - ^^^^ ^^'^ anayl.lng with microscopes) 

c* ihin longltudinal'-aectlon slices ( " " " n j 

^'cord^^n' h^l'^f"?'? """"^"^ observations. These 

Record your Information on the attached sheet. 
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INTERPRETATION: 

1. FMin the information gathered, can you dettrmine if lulfur dioxide li having 
an advene affect on tha white pint in yeur area? 

1, Is there a ralationship between the degree of damage and the prsKiml ' ty of 
the pollution? " ^ 
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ENVIRONMENTAL INVESTIGATION I Factors Affertlng Wiather 
Suggested Grade Lgvil g Secondary 
Suggested Study Area ; School Campus 

Equipment I Thermdmet^r (cintlgradi) , Anemomettr, Birmomttir, Psyehrometer 
THE>E; Weather la affected by many anvlronmental factora. 
pbjactlvei J 

To prepare a weather report t 

To exaTnlne and use several Elmple weather measuring devlcei. 
To identify varloue weather condltloni which can be defined and meaiured. 
To analyze the affect of varloui weather conditions on air quality • 
PROCEDUHE: 

Measure Air Temperature 

When air temperature readings are taken, the th^rmomettr should be held away from 
your body and in such a way that fingers do not warm the bulb . The thermometer 
must be shaded from the sot « the bulb will be heated above air temperature. 
Read the thermometer only after the indicator fluid stops moving , 

Meausre Wind Speed 

An anemometer measures wind speed in miles per hour. The anKnometer must be 
balanced to work well-=the better the balance the mora senaltlve the device . 

Measure Humidity ; 

Humidity Is measured by a piychrometer in terms of percentage of moilture or 
water vapor present in the air * 

Measure Atmospheric Pressure 

Atmospheric pressure Is measured. by means of an Instrument called a barometer in 
terms of the pouiide of pressure exerted per square inch . 

INTERPRETATION I 

Study the "Weather Forecasting Information" data sheet. By using your weather 
meaiuring equipment, complate the data sheet entitled, "Weather Observation 
Report", 
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Temperatura 

Present reading 
Last reading 



mATKm OBSERVATION REPORT 

J^^K Ob s erver (s ) 

Clouds 



degreeg 
degrees 



Baromate r 

Prasent raadln ^ 

Last -raadln g^ 

Check one.' Barometer Is 

steady ^ 



Wind 



Direction wind coming 



_inches 
inches 



Speed of win d m ,D."h, 



Type of clouds 
% of overcast 



HuiDidity- 

Hygrometer reading 



Precipitation 
Check correct one; 



Rain_ 
Frost 



_snow_ 
_fog 



sleet 



none 



Ainount of perclpltatlon 
inches Trar^ 



m PREDICTION FOR THE NEXT 24 HOURS i 



BEAUFCRT WIND SCALE 

Less than ona, smoke rises vertically 

1^3 direction shown by smoke 

4-8 leaves rustle, vane movad by wind 

^ tw:fgs in constant motion 

13-18 raises dust and paper 
19-24 amall trees sway 
25-31 larga branches move 
32-38 ^ole trees move 
39»46 twigs break off trees 
47-54 light storm damage 
55-63 trees uprooted 

64-75 rarely encountered, widespread damage 
7^+ evacuate to safe surroundlngi 
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MATHER OR NOT ? 

(Famous Weather Sayings) 

Are these fact or superstition? 

When squirrels lay in a big store 
of nuts, look for a hard winter* 

When ants travel in a straight linej 
-expect rain; when ants scatter, 
expect fair weather. 

The higher the clouas, the better the 
weather* 

Red sky at night - sailor's dellghcl 
Red sky In morning -sallow's take 
warning V^^T^?"^ 

THERE'S NEWS IN THE WIND! 



WMTHER FORECASTING INFOm>IATION 

Each obaarbsr forecasts the weather using hip own observation In conjunction 
with preceding reports. Forecasts are often based on rulea and relationships 
like the following from various reference books, 

1* A falling barometer Indicates an approaching "low*' with a itorm, 

2. A rising barometer Indicated the passing of the "low*' and the approach of a 
"high'^ and fair weather. 
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3, The passing of a ^*low" in summer will be followed by warmer weather* 

4, The passing of a *'low" In winter will be followed by colder^ weather, perhaps 
^i^h a #^^«#tf ui^^ing from the "Far North" and with bllizards in regions 



east of the Far West* 

5. Winds from the south or southeast foretell a "low" coming from the west with 
its canter to the north of the observer ^ and with rain to come within 24 houri 
or sooner. 

6* Winds from the east or northeaet foretell a "low" coming from the west with its 
center to the west or to the south of the observer , usually with heavy, chilly 
rain, and cold weather* 

7. Winds swinging from the southeast to the southweit indicate that the center of 
the "low" has passed to the east of the observer and that fair and colder 
weather will soon follow, 

8. Winds swinging from the east or northeast to the northwest also indicate that 
the center of the "low" has passed to the east of the observer and that fair 
and colder weather will soon follow* 

9. Cirrus and cirro-stratus clouds, coming from the west with a gray sky, indicate 
the approach of a ""low" with a storm, 

10. A bright blue sky with cirrus wisps and ^th the wind in the west or northwest 
will be followed by fair weather for 24 to 4S hours or longer, 

11. A bright blue sky with numerous aumulus clouds may be followed by etrato-- 
cumulus and rain or snow flurries during the middle of the day and early 
afternoon, but fair at sundown. 

12. Calm, humid, warm to hot days during the spring. may be expected to produce 
thunder storms - 

13. If the llgfttnlng of a thunderstorm appears_to the northwest , wests or south- 
west, the thunderstorrii will come nearer the observer and perhaps, pass overhead. 

14. If in fall spring the temperature falls at the end of a clear, calm day to 
40 or 45 degrees Fahrenheit, one may expect frftst In all low places by morning. 

15. Frost will not form under the eondltloni above If clouds cover the sky before 
^ the morning or if a wind of any sort blows during the night, 

16. Dew will form avery night If thare Is no wind and the sky is clear so that 
^ ground heat may be radiated to space. 
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ENVIRONMENTAL INVESTIGATION i Measuring Carbon Monoxide 83 
Suggegted Grade Leve l; Secoftdary 

Susses ted Study Areas : This experiment may be used at any outside location or 

at the inffltedlate site of m automobile exhaust system. 

Equipment; Air pollution ceiter and replacement ampules 

THEME: Carbon monQxide is a colorless, odorless gas that is formed by the in- 
complete combustion of carbonaceous materials. This experiment can be 
used to make quantitative measureiTients of CO within tho ranges that are 
conaldered to have physiological effects on man and animals. It may also 
be used qualitatively to detect emission sources from industrial sites: 

Baekground Information ; v 

futf^oMi*"' ;"^i"ted that 951 of the carbon monoxide in the air comes from 
automobile exhaust gases and the remaining 5% from industrial and other 
loiT^^l regulations limit the CO content of exhaust gases from 

1968 automobiles to 1.5% maximum. In confined spaces, especially in the 
home, dangerous levels of CO can come from Improperlv operating space 

learf tK ^"^.''"'^^'f ' interesting to 

learn that the smoke from cigarettes contains 200=400 parts per million of CO. 

Oblectivas i 

!L J" ^"'"^ """^-"^ 'yP-^ °' ^quipn'ent and methods of measuring atmospheric 
gases • ^ 

To generalize from data collected as to the magnitude of the CO problem. 

To become swart of the danger of air pollution to public health and especially 
to the inmedlate environment. e»peca.«j.j.y 

PROCEDURE ; 

Divide the class into four groups and Instruct each group to select a location 
suitable for using the air pollution tester. select a location 

!ut^nM?! f '"^""'^ emission of gases coming from an 

automobile axnauit pipe* 

The measurement of the level of concentratlonB of carbon monoxide should be 
compared to the limit ranges set by the American Conference of Government - 
Industrial Hyglenlsts. These limit ranges accompany the Air Pollution Tester 

By using the same general procedure and equipment, the follo..lng gases (CO,, 
H2S. NO2, SO^) may also be tested, measured and compared to the limit rangls. 



TNTESPRETATIONi 

1, Do the measurments of the atmospherlG gases y©u obtained sxceed the 
staiidard set by the govermierit ftginciei? 

2. What are the probabla sources of the excesslvs carbon monoxide? 

3. Can you find any tvidence of thm affect these gases have on other living 
organlsins in the anviroment? 

4, What suigestions inight you as a student make to reduce or prevent ex-- 
eeidlve earbon tnonoxlde in the mttnosphere? 



LIVING ORGMISMS 
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ENVIROIMENTAL INVESTIGATION i ^ Investigation of Tree Diversity and Growth 87 
SuggMted^Grade Level i Upper Elementary 

SuggMted Study Areas ! Diekson Nature Park, Weeded Sehoal Sites, Bays 

Mountain Park, Roller Wosdg 

Equipment I Tree identification guide, tape meaiure, data sheets, clipboards 

THmi: A wooded area usually oontalns several different species of trees in varied 
stages of growth. In nany situations man has affected the diversity and 
growth of trees* 

When a wooded area Is surveyed to detemlne the number of treea of eaeh 
species the following classification system is usedi 

0 - 1" diameter - Seedling 

1" - 4" diameter - Reproduction 

4" ^ diameter Mature 

Ob j ectlves ; 

To investigate the affect of man on the growth and diversity of trees. 

To develop an awareness of the interrelationship and Interdependence that 
exist within a forest connnunlty. 

To calculate tree diversity by using the Belt transect method. 
To develop skills In Identifying characteristics of Individual trees. 
PROCEDURE I 

Using the procedure described below, SMple a Wdoded area to the number of trees 
of each species found. Use the data sheet to record your observations. 

A, After an area for study has been chosen using a tape measure, calculate 
th^ area of the woodlot in square yards* 

B, An orderly method for surveying the area must be determined. 

1. Cross the area from side to side at Intervals of 25 yards. These 
lines, spaced 25 yards apart, are called transect lines, 

2. Count the trees that He within five feat of your path on either side 
of the transect lines. This 10' wide area Is known as a transect belt . 

3. Using the data sheet supplied, record the name and classification 
(according to slae) of each tree encountered. It is quite obvious 
that not every tree In .the woodlot will be counted. 

However j by using this method a viry accurate Mtlmation can be made. 
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. DATA SHEET ^ 
^TREE DIVIRSITY = 

A, Size of area eurveyedi 

Length ^yd.. X Widt h y d. . s o. yd. 

B. 1. Sketch the area being survayBd. Include proper measurements and the 

correct nuinber of transect lines. 



2. 



Tree Species 




1""4 


4"^ 


Total 






























































total 
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C. 1. Cileulite the toc«l deniity of tha woodlot, 

Total dtniity ■ ^91*1 nu^ar of trail eountad 

^it of thi woodlot in iqV^ardi 

2. Calculate the species dtniity for iach spielai tneowiterid, 

Spiclei dinslty ■ ^06^1 ntob ar of aach :ipaciai cotaited 

Afea of woodlot in aqufttt yards 

3, Calculate the rilttive density for the woodlot 

Relative dinaity ■ ^Q^*! prober of apeelei counted X 100 

Total nuabir of trtei comtad 

INTEWRITATION.' 

1. What pirGentage of all trees counted were In thei ^ 

Sisdllng stagi % * 

Reproduction itigs^__^ % 

MatuM itigg % I 

2* What ipecini of trees wesi ^ 
Most abundant 



Least abundint 



3. Using the data aollaeted, em you diicovar any avidenQg ©£ man't iatmrfiMnet 
with the trti, growth in this woodlot. 



^4 
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• ENVIRONMENTAL INVESTIGATION: Adoption of a Trta 
Suggested Gradg Level ; Upptr Elemantary 

Suggested Study Area; Nearby arta where difftrent kinda of trees are growing 

^^"^P°'°"^ - C^tra, hand lenses, microscopei , Blltmore stock, clipboards, aoil 
casting kit (for pH), iquipmint for aacurlng soil samplis 

THEME: Seemingly unQhanglng, treis are constflntly being varied by their environment. 
Object lyes I 

...Identify some of the intarrelationshipi existing between a tree and It's 

environment. " " 

Davelop skills In gathering data, map making, graphic sketching, photography, 
and miasurement. " ^ - 

Describe factors which reflcmt the way trees adapt to climatic soil, and other 
environmental conditions. 

To develop an awarenesB that living organisms are constantly changing. 
To identify ways in which man and trees are interrtlated. 
Activi ty I 

Groups In class may adopt a tree or soma individuali in the room may adopt 
their own trma. Each group will prepare a booklet of data for their tree 
. f'u individuals studying their own tree, each will develop his own 

Individual, booklet. 

Pupils should have a copy of "Instructions To Students On Preparing Data 
Booklet For Tree Watching" to study before going in th^ field and also to 
take along with them. They should take paper and pencils for data gatherlna. 
This activity should be repeated 2 or 3 times during the year at different 
seasonfl to note changes in data from booklet. 

The following aciivicias will be a part of the tree observation, 

1. Select a tree 

2. Draw the tree from different views ' 
3i Photograph the trea (if possible) 

4. Select a leaf sample. Ixamine with hand Itns and microscope 

5. Map - draw a map of location 

6. Observe branching patterns 
O a. opposite 

ERJC b- alternating 
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7. Find any visible daraige to trai and draw 
a* holes (large) 

b. imall holes 

c. small tunnels 
di aatin tunnels 
e* broken branches 

£• fungui plants * 

(1) tangled pitees of white bread 

(2) looks like rows of ehilvii 

(3) black bubbly s hard masses on smr.U branchis 
aphlds = tiny green Inieeti on Itavei 

h. lieheng 

(1) small flat planti 

(2) gold I green J grayi or yellow 

8, Meniure diamiter of tree with Blltmore stlok 
9* List and draw signs of companions 

Hi Tracks 
b, Neiti 

c» Homes in holes 
d# Webs 

e. Woodpeckir hole 
ft Caterpillars 

g. Ante 

h. Butterflies and moths 
i^ Other insacts 

' j.i ^ Blrdi 
k» Squirrel 
1. Owl 
m* Droppings 
lOt Soil Study 

Take samplingi of surface soil, 6" below surface , 12" below the surface # 
Test for pH, Smple under trig and around trti. 
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INTERPRETATION: 

Uiing tht following guldelinsfi, censtruct i booklet on iach tres. 
Inatruccl ons To Stu denta Qn lr ftparing Data B oo klet On Tra, Watching 

li Cover 

a. a design planntd by the group 

b. f^im ot tret, make difawingg of tre« from all aides, labil, artist- 
date ^ direction viewed -^^^^^3 

Ci photograph 

2. Mapg to show location of tree from sahool 
a. tree and achoQl 

bt tree 5 ichool, and other traea 

3. Description - Written 

a. general size - height 
bi general shape 

c. leaf color - budding branch tip 

d. bark color 
fi* location 

f. diameter of trunks etc, 

4. Drawing of branching pattern from smill branch 
a* opposite 

b. alternating 

5. List and drawings o£ damage and possible cause - Kilmals. aphlds, lichens, 
fungu^'pUnu ' 1'"". broken tranche"' 

6. List and drawings of animal companions 

a. signs of animals - tracks, nisti, homes in holes, webs, woodpecker hole, 
aroppings % 

b. animals slghced - catirplUars, ants, buttirflies, other Iniects, birds, 
aquirrels, owls 

7. Soil Study 

Select several locations around the tret and aecure samples of surface soil. 
6 below surface, 12" below surface, and test pH factor. Write'up factSrs 
of tests, color of soil, moisture conttnt and texture (sandy, floury)- " 
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ENVIRONMENTAL INVESTIGATIONS Tree MeasursmBnt -^Volume and Value 



Syggeitad Gradg Lsval : Upptr Eleotntary 

Suggested Study Ayjas i Rollir Woods, Dickson School Nature Pirk or any wooded 

area with largi ersii 

Equipment : Biltmorg-Cruiser Stick * Optional equlpmint for optional follow-up 
activities would Include equipment for miaaurlng slope of land and 
increment borer 

THEME: Timber, as a natural resource, can be mtasured in teras of ecgnomlc value. 
Objectives : 

Calculate, by using the Blltmore stick the dlamitar, hslghtj and uaable 
board feit In a tree. 

Use additioni subtractionj multiplication i diviilon, fractions and decimals 
in computing the volume and valus of trees • 

Find the value of trtii for lumber purposes, 

Idantlfy the role of foresti in the Interdipindince of natural reiourceSi 
in coneervlng soilj t^atir and wildlife. 

Evaluate characteristics relevant to trti growth in this forest. 
PROCEDURE i 

Meaaura the height of a tree which containi uiablt Imber by using the Blltmori 
itlck and Cruiser stick* Measure maple, oak, and walnut trees* 

A. Use of a Blltmori, itlck to find diameter^ 

Figuring a dlfflneter (1) hold the itlck horlEontally at eye level and at arm-i 
length from the body. (2) Line up the zero and of the itlck with the left 
side of the tree. (3) Keeping head stationary , sight to the right edge of 
the tree. (4) The diameter can be read on the stick at the point where the 
line of vision meets the right edge of the tree. 

B* Uae of Cruliar stick to find height l 

(1) The Gruisir stick is marked for detirmlning the number of 16-foot laga 
in a tree, (2) Have students take a position for 32 paces (66 feet) from 
the tree to be measured* (3) Hold the stick vertically it arm*s length, 
(4) Line up the lero end of the stick with the uppermoiC point of ugabla 
lumber (at the fork or where the dlMietgr is less than 6 inchii) * (S) Kiip- 
ing head steady, sight along scale down to the base of the tree (about a 
foot from the ground). Read the n™ber of logs dlractly from the icale. 



95 



C. Estimating Board Foot Volume: 



The preceding linear meaaurtments are necessary for istitnating board foot 
yolunie From the diamettr, height and Board Foot Volume Tablea, compute 
Che number or board feet of lumber in the tree. A board foot is a unit of ' 
volume equal in conttiit to a board oni-inch thick, one^foot wide, and one-foot 
J.ong; or equaling 144 cubic inchei. Thii unit could be; 2"xl*'x72" 2"x2"x36" 
or any combinatlona of equal volume. The volume rifflaina constant 'not tht ' 
dimenflioni. Meaauring and prlcini is dons on a biBis of thouiands of board 
feet. The letter "M" means 1,000 board faet. 

These Pri"8 were obtained from a local Imnber yard to be us«d for comparing 

fn;?' f ^yP" °f trees: Maplt-|930. Oak"$65Q, and Walnut-$1800^ 

per 1 / 1000 board feet. 

Record on the data sheet the dimenslonB of the trees , the volime in board 
feet and tne aollar value of computed timber volume in «ach tree. 



Kind of 
Tree 


-Diameter 


Number of 
16 Feet 
Logd 


1972 Value 
of 1000 
Board Feet 


Estimated Dollar 
Value of Timber 
In Tree 


_Maple 






$ 930 




Walnut 






§1800 




Oak 






$ 650 





INTERPRETATION: 

Which tree was of the most value in estimated dollars?' 

What are some ways in which man can conserve the iource of natural buildinB 
mattrials? b 

What factors are relevant to tree growth? 
OPTIONAL ACTIVITIES: 

Using the increment borer datermlne an estimate of the age of the traes In the 
forest. Relate the age of the treei to historical events of the area. 
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BOARD FOOT - VOLUME TABLE 


Diamettr 
in 

Inches 


1 ■ 

Nmnbar of 16 Ft, Logi in the Tree 






A 
H 


i 


6 


7 


8 


10 


63 


88 


115 


142 


167 




12 




131 


174 


216 


255 




14 


134 


180 


246 


293 


348 


___ — ^ 
411 


16 


187 


233 


308 


374 


444 


526 


18 




289 


380 


460 


546 


645 


20 




340 


456 


549 


647 . 


760 


22 




- 


526 


640 


752 


884 


24 






616 


726 


861 


1021 


26 






689 


840 


971 


1150 


28 






777 


932 


1093 


1340 


30 








1041 


1221 


1444 


32 










1351 


1600 


34 










1478 


1743 


36 










1608 


1887 


38 










1742 


2031 


40 












2177 
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ENVIRONMENTAL INVESTIGATION.' Forest Community Survey 
Suggested Gradg Level ; Upptr Elementary 

Sugseated Study Areas; RoUer Woods, Dickson School Nature Park or other area 

with many trees 

Equipment I Biltmore stlek, 100 ft. tape, S ft. stake, Data Shtets, 52.7 foot 

string and eight 5. foot stakes, 5" stakes, compass, tree identifica- 
tion book, log scale. 

THEME: Natural resources in terms of quantity and quality are important to all livina 
things. i 

Objectivea : 

Detefmine the diamiter of trees by usini the Blltmort stick and recording 
the data. ^ 

Show knowledge of using a compass by setting *up plots for tree surveying. 
Estimate the height of trees to the first branch. 
Compare si7.es of different species of treen. 

Discuss how well trees meet ecological needs, such as hold soil, prevent 
erosion, provide homes for wildlife, 

Evaluate how well trees meet human neids such as physical needs, piycholoftf cal 
needs, aesthetics, social nieds, gathering places. 

PROCEDURES 

A. Divide the class into groups on the basis of plots available. To set-up 
plots do the followingi Use a compass to get a straight line. Stake out 
2 lines parallel to each other and 132 feet apart, Continue down each line 
driving in stakes 66 feet apart. Assign Group A to. stake A, Group B to 
stake B, etc, 



/IN 



132' 



66' 



B 



132' 



H 



tte. V 
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B, Individual 1/5 Agra Plot 

Each group take thi 52,7 foot string and tttieh It to ths 5 foot sUke, Havt 
a studint take the untied end of the string away from staki until thg it ring 
li taut* Drivi in oni ef the flva-lnch itakts* Repeat this proDidurt with 
the othar 5-foot itakti until the 1/5 acre plot Is outlined. Set "illuitration 
below 1 



L 5" itaks 



5'- staked 




A 5" itaki 



Survay 

Using the Bllttnore stick measure the diameter of trees "within your 1/5 aere 
plot* Measure only those trees over 5 inchfts In diameter, Uiing a tape 
meaiure, maasure the circumference of these treag. Estimate the htlght to 
the flifst branch i Record your information on the attached data sheet. 

Optional Activities ' 

1. Calculate the volme in board ftat for ipeciesi piot and total area, 
2ft Calculate ipeclei percent * 

3i Deteralne commercial value by ipsciei and area. 

4, Ditirmine age of a tree and trace events of hiitory of Kin|Sp©rt during the 
tree's life* 

5* ProjeGt future growth. 
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DATA SHEET FOR FOREST SURVEY 



Niimbir 




Spa alii 


Diameter 


CircmnferenGa 


Trie Height to 
First Branch 
























































































- - 



INTERPRETATION: 



1. Plo' a bar graph comparing the circimfarence, height, and diameter of the 
difterent species of trees. 

2. How do trees meet ecological needs in a natural environment? (Prevent soil 
erosion , provide homes for wildlife, etc.) 

3. Eviluate how trees meet human needs. 
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Thi Blltmoifi Stlek is Usid to Istimite the Diamettr of Trees 



1* Hold the stick 

horizoTitallyj abaut 
4 1/2' itom the 
grDund . 




3. 




Hold your head 
steady, and Una 
the "0*** up to 
the putsldi of 
the trie. 



inch 



lye 



2. Hold the stick 
against the trte, 
about 25" from 
your eye. 




4, 

Glanet at the 
other side of the 
stidf* Thi llna 
that lines up 
with the out- 
sidi of thi uree 
Indicatas the 
diamitir i 




nmWBm i Do not turn your .head 
while glancing i 



CO 

ft 



ft 

H 

H- 
P 



m 
m 



ENVIRONMENTAL INVESTIGATION I Invest.^ gating Cell Structure of Plants 



Suggested Grade Leve l i Uppar Elementary 
Suggested Study Area i School campus 

Equtpmant : MicroSQopas, black bread moldj an onion* thick leaves (coleus, 
geranium) 

THlMi All plants and animals are made up of various kinds of cells* 
Oblectives : 

To investigate cell structure of plants under a microscope. 

To davelop an awareness of the various runetlons of cells in plants. 

To familarlee students with the concept that all living organisms are made 
up of cells. 

PROCEDUM: 

Background Informatio n; 

The physical characteristics of leaves vary greatly. Green leaves have little 
openings called stomata (sto-^M A H-tuh) . Through these openings, the leaf 
breathes in the gas carbon dloKide (COg) from the air* A green material in the 
leaf I chlorophyll (KLOR-uh-f 11) ^ uses the power of the sun to combine the carbon 
dioKide with water and minerals. (The water and minerals come in through the 
roots.) Out of the ingredients, a kind of sugar called ^lucoae (GLQO-kok»&) is 
made. The glucose dissolves in the plants sap and is carried from the leaves to 
other parts of the plant. 

With a tooth pick take a little bit of the mold and place It on a slide. Add 
a drop of rubbing alcohol or water. Place a cover slip on a slide * Under tha 
microscope you will see a network of branching threads. The threads act as 
roots, stems, and runners. Move the slide until a small black ball, the spbre 
case is vlsable. You may find a spore case that has split, i^eleasing tiny spores. 

An onion is a good plant to look at under the microscope. The cells are easy to 
see and a good object on which to try staining. Cut a small square through 
several layers of an onion and remove them. Separate the inside. Spread out the 
skin on a slide, add a drop of water and a cover slip. Under the microscope you 
should see rows of box-like cells. Inside each call you may see a little bubble. 
This Is the cell nucleus. You can make it stand out more clearly by adding a 
drop of tincture of iodine to the edge of the cover slip. The nucleus becomes 
yellow, then htomi but the rest of the cell remains light colored. 

You can see other kinds of cells in the underside of a leaf. Use a thick leaf 
from a plant such as a geranium or a coleus. Roll the leaf between your fingers 
until the skin is loose. Peel off a small piece of the skin on the underside of 
the leaf. Mount it on a slide with a drop of water and a cover slip. 
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look for a piir of biiHhipei cells iumundini i iiill opinini. Thiii m 
IH pstd cells. Th! opining li ciUri a|to|8. Thi plint iivis off iKceii' 
water touih jtOMti. M pari ciila swall or shrink, dosing or opinini thi 

i of your obsirvitions. 
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Data Shflftt 
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Cells in the underside of a liaf , Illustrite the guard cells and stomate if 
you saw them, 



Drawing, of onion skin cells . Show the cells and cell nucleus . Color may be 
added to your drawing to make tht nuelius stand outi 
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Make a drawing of bread mold showing the network of branching threads and spore 
cases* 

INTERPRETATrON: 

1. What were the functions of the cells you observed In the thrss planti? 

2. What did you notice about the shapea of the calls observed? 

3. Whtri was the nueltus of the ctll located? 

4. Can you evaluati the value of the nucleus to the cill? 

5. How does the cell atructuri of the human body compare to that of the plant? 
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ENVIROMENTAL INVESTIGATION? Faetors Influencing Animal Population 
Suggested Grade Level i Upper Elementary 

Suggei ted Study Aye as i Marginal areas where two types of plant cover meet, 

where swmpa meet woods, Dickson School Nature Parkj 
Roller Woods 

Equipment i Small animal traps, animal cage, burlap sacks 

THEME: Every species of animal prefers a certain habitat* Survival of an organism 
depends upon its ability to adjust tn its environment. Man changes the 
natural environment to the extent that many species find it difficult to 
adapt to the new countries* 

Ob.1 actives i 

Analyze and identify man -a Influence on a given population. 

Identify environmental factors which affect the plze of a population in a 
given area. 

Capture, observe, and dlicuss types of arimals and animal habitats and how 
they are interrelated, 

PROCEDURE: 

Students may look for signs of ariimals such as burrows i runways and nestlike 
depressions in the grass and nTifcahells. Have the pupils set traps along marginal 
areas where two types of plant cover meeti Along these boundaries there Is usually 
a greater variety of plants that will supply food and cover for more animals. Mark 
each trap area by fastening cottc^n or light blue cloth straps on overhanging bush, 
as near the trap as possible* Make a pace map of the area as you proceed. For 
exmplei * 

1 y 2 

3 



(Rpad) (10 paaaa) 

4 p 

X • X (Log) 




ERIC 



106 

Bait tht. trap using a lil mixture of ptanut buttir and oatmeal. The atudenta 
^Ll^^ ° 11 such IS* itrawbirrlis, bacon, amokad herrini. or raisins. 

Throw a imall amount of bait at tha antranct of the trap to attrLt anltnali. 

IJf LfnnL1'j-"i"^5^?"f? "*P ^° providt naiting material for 

Jdvla^h?rJ« H i"*^^^' P^"^ "'P location. It ii 

ad liable to hivt tha studenti deioribe tha plactment of their trapping devlcas 

hv /ff ; '^^' ''^ aocompllshad by dascrlblng the trap locations ^ 

by means of Identifying land ma|ks. For examples 

Area A = shrubbery area with detp-lltter near a fallen log, 25 paces waat of the 
fork In the main road 

Trap 1 - at uprooted end of the fallen log, baited with oatmeal 
Trap 2 - set alongalde of log, baited with peanut butter 
Trap 3 - set on oppoaite ilde of log from Trap 1, baited with mixture 
Eitablish a rafertnce point betwaan two areas. 
Area B - In a grove of alder, 50 paces due south of Area A 

Trap 4 - set directly at burrow entrance, baited with peanut butter 

Trap 5 - set at definite animal runway, under small fallen log near ' 
burrow tntrance, baited with lil peanut butter^oatmeal mixture 

The next morning , examine the traps and record findings on 
datasheet. If m animal is caught, slip a burlap bag ovtr the 
trap. Open the trap Inilde thi sack, gently shake tht animal 
out and then transfer it from the sack to a cage. These mammals 
may be observed for study, then released In the aame area where 
they were caught when everyone has hid a chanct to obaerva them. 
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DATA SHEET FOR TPAPPING ANIMALS 
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Trap 


Habitat 




D n H lal ** 

Kesuit 


TemDf 
Night 


iraturt 
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I 

1# How many animals wire caught? ' 



2, Whit were the animals? 



3, On what part of the site did you have the moit trapping sueeass? 

4i What did yeu Itarn about thiie maimnals that you did not reallge before 
trapping them? 

5. Deseribi the weather Gonditiens from the time you set the traps until you 
chickid thim? What affict did this have on thi iueGgis of your study? 

Were there any evldenets of man's Interference In the study area? 
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ENVIRONMENTAL INVESTIGATION I Insect AdapEations 
Suggegted Qgadt Lavil- Uppar Elemintary 

Suggsited Study Arias; School campui, Dlckion School. Niturs Study Area, Bays 

Mountain, Allandala Farm 

laulgment: Goldin Nature Books, a killing jar. collection boxes, insact ntts, 

an aspirator, hand lins, light forceps, vials filled, with 80% alcohol 
for killing, a box sieve, 

THEME- Interrfilatlonshlps and interdependencles eKiit between man and the tnany 
varieties of living organlsmi. 

ObjacEiveg ; 

EKamlne and analyie the many varieties of insects. 
Develop skills in coneeting. prtaerving, and identifying 

Identify individual chiraetiristics which .halp thetn adapt to their environment, 
Recognlge the ways in which man and inaecti art interrelated. 
Recerd your Information on the attachid data iheet. 
INTERPRETATION I • • 

1. Based on the rasults of. your investigation, how do solor and size determine 
where an inBect lives? 

2. What are the relationships batween the way an inieet moves and his maana of 
protection? 

3. How are insects uaeful to man? 

4. How has conmisrclai, Industrial, and rasidentiaL development affected insect 
habitat? 
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Optional A etlvlty; 

1. Hidden Insect Dlscoviry Gsmei 

Sea If Chi ehildren ean find the 21 Ineaet nimts hidden hert, 
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Start with any Itttir and movi In any dlreetion (upi down, aerosis or diagonally) 
to spall the Insect 'i nanSi No box may ba skipped^ but a letttr may bt rapeatid 
as often as nieded. Soma of tht namis are two=word namts. In each of thaaa caiiSi 
the box of thi last letttr of tha first word touehii the box of tht firit latter 
of tht iacond word, ^gweri i fly, ant, bee cricket j bedbugs butterfly^ luna moth, 
flea, bumblsbeBi aphid, man t id tmblebugj borer ^ termite, lice, mayfly, bee fly, 
firifly, deer fly, btatlei aisassln bug* 

2* Uie a llva erickit for studyt The Qhirplng of a erlekit ii a fairly accurati | 
indicator of the air temperature * This can be don© by cgunting the niMber of' 
chirpi in 15 Siconds and then adding to 40* The Bm is thi approximata air 
temperature In degrtii I, 
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DATA SHEET 



Name or Drawing 
of Inaect 


Size 


CoIq] 


Type of 
: Mouth Part 


How Hi 


i 


Whart 


Uses 


Other Identifying 
I Characttriatics 
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ENVIROMENTAL INVESTIGATION: RacQgnlEing Birds by Sound and by Sl«ht 
Surges tid Grade Livel i Upper Elementary 

S uggeated Study Areag i School campuSi Dickion School Nature Park, Roller Woods » 

other areas wiph tries , swampip cleared areas, advanced 
iecond growth woods, 

Equlpmant ; Golden Nature Guide to BlrdSi binoculari, tape recorder, Bird List 
Data She^at for Students. 

THE^ffli Living things are Interdepandent with one anothir and with their envlromnent. 
Birds are vertebrates that have specialised adaptations for enabling them to 
maiter their landj air and water inviroJ¥Ban^.f , 

Objectives^ 

Make careful written observations abcut speciEl vaaracterlstics of common 
birds. 

Analyza those body structures of birds which help them adapt to their 
environment. 

Recognize some common birds by sight and by sound. 

Draw conclusi ons that man is dependent upon birds as a necessary component 
for envlronmintal ecological balance , for food, and for pleasure* 

PROCEDURE I . 

This field experience should be preceded by teachers acquainting students with 
general bird anatomy that is Important in identiflcatloni Recordings of bird 
calls can be usedt 

Acquaint intemediate students with the following body charactsrlatics of birds 
that they will observe in field study i 



Field study will teach pupils 
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to 


observe ; 


1. 


Beak 


2. 


Throat 


3. 


Nape 


4,. 


Crown 


5, 


Eye Color 


6. 


lack i 


7. 


Rump 


8, 


Bell 


9. 


Breait 


10. 


Tail 


11. 


Wings 


12. 


Legs 


13. 


Feet 
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Jn'!«;^'"'\'\^J ^" ^^'^ '"^^y' "^^"8 blnocularB observi aa many birds 
in varioui hAbltati fts peisibli, " ' "■^'mb 

Record your findings on the attached data sheet, 
A tape recQrdir may be uied to record various bird ioundi. 
Optional AetivitiaB : 

1. Classify birds Been at the site by means of thtir beaki. 

2. Have itudentg pool all' of their observationi on charts. 

3. Compare recorded tapei with coranercial recordings. 



4. Mount any feathara found on cardboard sheeti. Be on lookout for the four 
main^typea of feathers = wing flight feathers, tail feathers, converts, and 

INTEEPRETATION : 

wvLonfenJr"""" °' you Identify that helped them adapt to their 

2. Plot a graph comparing the numbers of each species found. 

3. What are some ways birds help meet the ecological needs in the natural 
environment? -.._i.aj. 

4. How has nan Influencid the environment and ecological balance of birds? 
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. DATA SHEET 

Nam e Date T ime ^ 

Weath.er Condltioni 



Name 


What It Was Doing 


Number Seen 


Special Characteristics 


Where Ssen 
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INVIRONMENm INVESTIQATION r Collecting Microscopie Soil ,4niraalg 
Suggested Grade Level ; Upper Elemintary • 

Sugaeited Study Araaei School campus, Dlckaon School's Nature Park, Roller Woods 
THEME: Animals and Their Function in A Community 
■ Objeetivei i 

Compare the nmbar of microscopic organisms found In 2 conmunltlts. 

Develop an awareness of diversity and variationi of microscopic organlsras in 
the ioili 

Compare and relate the role of microscopic soil organisms In decomposition co 
man a need for recycling, 

PROCEDURE- 

Collect soil and leaf litter samples from which mlnuti animala may be extracted. 
Make sure these samp lea are from different plant cotmnunities (tree, grass, shrub, 
etc.). Cut a core sample of the soil to a depth of 8-10 cm, Capproxlinately 4-5 
inches). Core can be conveniently taken with a small orange juice- can. Take at 
least two samples of soil from each plant community. Place each sample in a small 
plastic bag for transportation to the laboratory. Each bag should be labeled with 
the specimen soil type ( surface-litter and sub surf ice) . Place each sample in a 
funnel containing a small piece of steel wool with the neck of the funnel suspended 
just above a small container of 5% formalin, the steel wool in the bottom of the 
funnel will hold back the litter and soil but the bottom of tha funnel will hold 
back the litter and soil but will allow the small organlfflms to pass through. Above 
the funnel a small light bulb should be fixed aeveral inches from the sample material, 
This light and heat, with the subsequent evaporation of moisture from tha soil, 
forces many of the organisms in the samples to move downward into the preservative. 
This method is especially satisfactory for the collection of mites and small in- 
aects. (It ahould be noted that after the soils have boen heated for about seven 
days there is little likalihood that any more animals will be found for ieveral 
weekfl . ) . 

Once the animals have been collectod, examine them under low power of compound 
microscopes. 

Using the attached data sheet, record your findings. 
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DATA SHEET 



Sell Surface 
(Litter) 




Kinds of Animali Found 


Nianbtg Found 




Trgefl 








Gfaes 






i 


Shrub 















Sub Surfgce 


Comnunlt^ 


Klndi of Anliili Found 
(Nasni or Draw A Picturi) 


Nunibir Found 






— • ' ' ' ■ i....t.>..i. 





Total thi nunbir of each ipacliB found. 

Ricord tht totals on the back of this ihitt in descinding order of ibundance (froi the 
most abundant to the ieast ibundant), 
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INTERPRETATION; 

1. Plot 2 graphs ihowing a compariion of the nuiber of Ofianlsros taken froi thi 
diffirent plant Gomunitlii, One graph should show surface litter coipiriions 
and thi other sub-^surfaci coiparisonii 

2. Hit loiii of the llkenessii and differencea of the aniiili you obiirvad, 

3. How would you coinpare the role of microicopie loil organiims in deeofflpoiition 
to Mn'i need for recycling, 



INVIRONMENTAL INVESTIGATION! Influenee of Algas in an Aquatic Comnunity 
SuggiBtgd Grade Level ; Secondary 

Suggeatid Study Area i Dickson Nature Park, Roller Woods, Allandale Firm, Mad 

Branch Stream, Biys Mountflln 

EaulBment ; Invironmental Microbiology Kit 

THEMES Through the analysis of alga, much informatl on can be obtained about 
the interrelationship in an aquatic envlrorunint. 

Oblectlvis i 

To Idintify variations In algae populitlons as a mains of indlGatlng 
thi condition. 

To pirform pigment analysis invistigatlons in order to help determlnt the 
density of algae growth* 

To examine the algae populitlon found in a healthy ecoscyitim, 
PROCEDURli 

A, Co llecting Samples 

In performing the investigation on alga analysis ^ one suggestid procedure 
would be to divide the class into 3 groups each |roup conducting one of 
the following investigationi; (1) pigment analysiSp (2) cQunting alga 
populations, (3) identifying polluted water algae. Each group could then 
rotate and complete all of the investigations , 

From the microbiology klt^ obtain smooth tipped forcipi, and load the 
Sl^irlfll holder with a type HA fllettr. 

Add 250 ml of water (the eallbratid Stsrlfil funnil facllitatis measuring 
sample Volume) , 

Using the Hand Vacumn Assimbly, obtain a eampl© of water by applying a 
vacuum with a few strokes. The water sampli will flow through the filter 
leaving the algae cells trapped on tha flltir surface, 

Mien filtration is completii release the vaeutm and set the filter domi on 
a clean surf ace to dry. 

The driid fllteri can now be stored in a 47 im Petri dish or mountad on a 
chart along with other sample fllteri for comparison , 

B* Pigment ^lyals 



Using the procedure as in activity one, collect a sample size of algae that 
will produce a heavy depdsit on the filter without clogging it* 



Drop tha test filter Into § bsakir containing 10 ml of a solution that con-' 
sists of m acitone and 10% mtthyl alcohol, The fllttr will dissolve, 
leaving the algat pigment (ehlorophyll A) in solution, 

Tranifir this to a test tube and compare the color with othsr iltnilarly 
pripared Blidei. 

Couhting Algae Population . 

Scientific studiii have shown that algae populations in excass of 1000 per 
ml give ivldenct of over enrichment reiultlng from sewage or other 
nuttltnts. The following procedure should help students determine the rwfflber 
of algae in a given sample. 

Collect and filter a sample of pond water as done in activity on« and two. 
If the water conf.alns an abundance of algaa, it will be necessary to use a 
smaller size, say 10 to 50 ml. Be sure to reco*d the smple volume used. 

When filtration is compltte, release the vacuum and test filter down to dry 
on a clean surface for about 30 minutes. If an overn is used, the process can 
be done quickly. 

Put about 5 ml of microscope immersion oil in a 47 mm petri dish or a watch 
glass. Pick up the dry filter with a smooth-tip forceps and float it on the 
immeralon oil. If the fllttr is coinpletely dry, it will imraidiately becoffla 
transparent, as its pores become jfllled with oil of matching refracture 
index. If the fllttr remains opaque, thirt is still soma water in the pore 
structure. Place the Petri dish and filter on a warm surface until the 
filter clears, 

Draw the filter across the edge of the Petri dish to remove excess oil. 

Now center the filter on a 2" by 3" microscope slide. Place the slide on the 
stage of a microscopa and using a reflecting mirror or light source from be- 
low the stag! ,,scan the filter surface at low magnification (10 x 40X) 

Count the number of algae in each of ten selected fields in the filter. 
Calculate the number of algae in the original sampli by using the (oliowlni 
formulas: 

1380 (mm "j^ X No. of fields counted - factor 

area of field (ram2) 



Total No. of Algae 

X Factor ^ No. of Algae in simplt 

The value of 1380 mmZ la the total filtration area of a 47 ram mambrani fllttr 
when used in a Sterlff filter ha4d«.. This value will vary from other types' 
of filter holders. The area of Cht field is a variable that must be cal-' 
culated for Individual microgcopes It can ba detirmlnid with the aid of a 
stage ffllcromster or simply by laying a traniparent plastic rule across the 
diameter of the field view. 
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The area of the eircli is calculi ted by using the formuU'^t^. This 
prectduri may be usid for low or high pewiy objictivee. 

Having ealculttid the numbir of algie etlla in the aampli and knowlni the 
velumt of the iampli that was flltirtd, you can calculati tht n\a»btr of 
algii per ml by uBing the following formula J 



. No. of algae in aample ^ No. of algae per ml. 
Vol of samplB (ml) 

For example, you have £il*-«rid a saniple of SO ml of pond watir. After 
drying and cltaning thefiitir with Immlgslon fall, you have analyzed the 
filter microacopically at 100 X magnification, ditarttlnlni that the 
area of a field at 100 X is 5 nmZ. if ^i^y, iq f^^^^^ y^j^^^jj, 

count a total of 55 algae cells, your ealculations should bt; 
1380 X 10 « 2760 



151,800 algae in 
55 X 2760 s original smiple 
of 50 ml ' 

approximately 3,000 
151^800 s algae per ml 
SO 

D. Idantlfying Polluted-Water Algae . 

In addition to the number of al|ae, another indication of water quality is 
the types of algta found. For ixamplt, whtre watir li pollutid there is a 
sharp decline in the numbtr of green algap and diatoms, and an inoreaie 
In the nuinbar of blue-green algae and flagellates, High magnification 
(100 X) can be used to identify the various algae coUectid on the filter 
surface. Table 1 of this activity glvei the major chartctiristics of each 
group, 

Ricord the number of each of the algae groups sein per grid square. Use the 
formulas given in the last activity to dtterinint ths relative numbers of 
each group. Ig there a healthy apicies divtrslty indicating clean water 
or is there a predominance of blue-green algae which indicataa pollution? 
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INTERPRETATION: 

1. How does the algae population affect the purity of a water supply systea? 

2. Do you think algae is more beneficial to man than it is harmful? 

3. What future role dots algae have in man's conquest of space? 
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ENVIRONMENTAL INVESTIGATION f Ball-shapid Distribution of Variation In Demas 
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Suggested Grade Level f S econdary 

Suggested Stu_dy__Araas : Bays Mountain, Roller Woods, Dickson School Nature Study 

Area 

Equipment r Collecting jara» |raph paper, notebooks live animal traps, butter- 
fly nets 

THEME: Diversity begins at the lowest levil, with the frequently mentioned fact 
that no two Individuals are ever exactly ali^e. No mattir how small a 
unit of population J there is always variation ameng its members. Within 
a popuiationi ths variation arises mainly from tht Bhuffllni of genes 
and chromoiomis, eipecially in sexual reproduetlons 

Oblactiveg ! 

To inveatigat a variations In natural populatlong* 

To obeerva various eharacterlstics of organisms and tabulate them in the form 
qf a frequency distribution * 

To recognize that factors affecting natural populations may also affect human 
population, 

PROCEDURE : 

A. CQllectlonj Observation and Examination of Speelmgns' from one Deme t 
Examine from 50 to 100 spaeltnens from one deme of iiome sort of organism* 

If the specimens are collteted in a limited area and over a brief period of 
time they can be considered from a single demi* Among the InnumerEble 
possibilities are flowers, leaves (full-grown, each from a dlffargnt plant 
of one specleBp or mature leaves from a single plant); seeds, shellij antSj 
grasshopperi, beetles, butterflies^ or other Inaectsi or field mice, Scales 
on snakes. Whatever is collected some measurement of size will be possible* 
Probably also there are characters that can be counted (petals on a flower, 
scales of a pine contj ribs on a shell , etc), 

B. Forming a frequency Distribution ^ 

in the sample some features will be the same in all individuals. It is 
characteristic of a deme that the organisms in it are ilmllar* Fpr Instance 
if simple flo;wers are /collected, all will probably have the same number of 
petals I although they may not. Other characters are sure to vary in the 
sample* This 1^ especially true of measurements of size and weight or of 
counts of multiple parts as ribs on a shell or scales op a snake. After 
carefully observing such charactiris group and tabulati thim In the fom of 
a frequency dlgtributlon. 
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An txample of a frequeney dlBtribufeion is given Helowi 



Tall length of individuals from a demg oi ubbt HiCB, 
Meaiuremant in Mlllimetire Nimibsrs of Indlvlduali (FgequenQy ) 
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C, Praparation of graphe itom. frequaney dlitributions* 

Ueing the Information tabulatsd In the fraqutncy distribution prtpara a 
graph to prsssnt piotorially tiit ball-shaped distribution of variation 
in a draa* 

The f^aph may look iome thing liks the lllustratiDn btlow, 
22 




Tail Length in Millimetirs 



Data Sheet for Frequsncy Distribution 
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Data Sheet for Graph 
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interpretation; 

Afttr t&bulatlen and graphing is eomplati answer the fallewiftg queatlonsi 

1, Daflne modi. What Is the laede of your smiple? 

2. Look at the graph and iKplaln what happtns to tht frtquincles on taeh sida 
of thm mode. 

3* What kind of cui^e does the patttrn as illustrated by the graph, prestnt? 

4, If a pattern Ig eitabliihedi what does it mean blologleally? 

5* From what two thln|s may variation result? Explain 

6* From your investigation of variations in natural population, what 

environmental factor did you identify that also affects himan population? 
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ENVIRONMENTAL INVESTIGATION i How Bud Grafting Is Done 
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Suggestad Grade Lavel i Secondary 
Suggested Study Arsag i School Catnpua 

Equipment s Budding and grafting knlfei pruning shear, rubber band or twine 

THEME I Grafting Is tht act of making contact betwaen the eambiun layers of two stems 
in such a manner that they will knit and grow together , 

Obj actives I 

To dascrlba how to make a simple bud graft 

, To observe how stem gk*afting Is done 

PROCEUDREi 

A bud is cut from a twig in the shape of a ahield, starting the knife blade about 
1/2 inch above the buds cutting deeply enough into the twig to avoid injury to 
the bud and coming out again about 1/2 inch below the bud. A T-shaped cut is 
then made in the bark of the yQung tree to be buddid. If the bark does not raise 
up iaslly enough to admit the bud without Injury, the edges must be loosaned with 
the point of the knife blade. The bud li Inserted into the T-shapad opening, 
and pushed do^mwaifd into place* It is held in place with a rubber band or twine, 

In about two weeks the binding can be loosened. If the bud knits and grows, in the 
following spring the stock must be cut limntdlately above the new bud, 

INTERPRETATION: 

Label the diagrams on the follQwini page using these names; bud-cloni stocki 
ahapid cut; bud in place; bud after wrapping, new branch from bud, 

1, Why do the stems, leaveSs flowers, fruits, and seeds eventually produced from 
the clons or buds have charactgrlstlcs of the parent of the clona or buds and 
not of the stock? 

2* How ii the cion influenced by the stock? 

3. How can several varieties of fruit be developed on the same tree? 
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ENVIRONtffiRTAL INVESTIGATION i Vagitatlon Analyiisi ki IntroductiDn to tht Lina 

IntirQipt TsGhniqui 



SuBgestid Gride Levil i Sscondary 

Suggei tid Study J^rta i Bays Mountain, RQllar Woods, Dlekson Sehoel Natura Study 

Area 

Equipment I Meter stlGki or yard etlGks or short tape measurts, stakes s notibaok, 
IdentlficatiQn kiys 

THEMEi In an effort , to undaratand our natural enviroraoasnt, teologlita art divliing 
and uiing means to makt quantativi studies* A grtat deal ot information 
about the Inttrdapindenet of llylng things can be obtained from data on 
■ the numbers, linaar iKttnt, and frequency of oeeuranci of indlvidualB of 
differant speelas Interctpted by a siries of line transeata through tht 
standi 

Objeetlvis i 

To tiaeh tht student some standard vegetatlonal maasuriminti * 
To obsirve, eolleet, and intarpret data* 

To divilop an awarenies of the pricarlous ecological situation of the earth 
today* 

PROCEDUIE! 

Determine the number of lint transacts to be run* Using a traniect line of 

hiivy twine or light weight , rope. - 100 ft, in length, marked off in intervals 
of 10 feat, lay out the line tranaeet. Meter sticks, yard sticks or a short 

tape meaiure will be needed to measure the length of transect segmants in- 

tercaptad by individual plants for the determination of frequency, 

Racord only those plants that are touched by tha transect line or that under* 
He or pvarlla tha transect line. Measursments of ths lengths of the transect 
Una intarceptad by Individual plants may be racordsd In Table 1* Data for 
diffarent transact intervals shoi^.lkt rscordsd in dlffersnt columni. The 
intarQept distance is the distance from the interval mark on tha transect line 
to the intercept plant in a particular Interval* 

In stmmariging the data, the total number of Individuals of each spscliSp the 
total of intercept lengths for aaeh species , and the number of transict Intervals 
in which each speclei occured should be detirmlned and entarad in Table 11* From 
this infoniation compltte Table II using the following formulas t 
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Total Individuals of a gpacles X 100 
rilitlvi deniity * Total IndivldualB of all apecies 

doffllnance ■ total of Intercept lenghts for a spacltts X 100 
or cover total tcanaect lengthi 



rtlatlvi » total of Intercept lenghta for a ipsclSB X 100 
dominance total of Intircipt langthi for all apecies 

! 

rtlitlvi * frtquency value for a ipeelis X 100 
fraquaney total of friqusney values 
for all ipacies 



Importanci ^ rtlativg rglatlvi rilatlve 

value danslty + dominanei + friquancy 
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INTimETATION: 

1. Were some plants more numerous than otntiis? Which ©nas? 

2. W^mt are some faeters whieh may determine whleh will be the dominant plant? 

3i In iihat vegetation types would a transect analysis probably be most efficient? 

4. Of what value are quantitative studies of vegetation to the ecQlsgist? 

5* Tp lAiBt degree has man's aotlvltles influenced the outeome of the trans act 
analysis? 



EW;iRONMENTAL INVESTIGATION J Field Analysis Of Biyophytes 



Su ^nested Gt&Am Lave I s Sftconda^ 



Suggaatsd Study Agaa g DickBon SDhool Nature Study Area, Roller Woods i Bays 

Mountain 



Equipment ; Cornpound Micrsocspap slidai, cover glasBas, hand lenij small paper 
sacks ^ forceps, dlsBecting needleij dlssaGtlng miGrosC5pe, neta- 
"bookj taKonomic keys to the inoases 

THME: The mosses are found throughout tha world, Variationa In life cycle 5 siga, 
and color have adapted them to manj^ different habitats. They grow on 
trees, rocks * ravines * shaded hillildasi and decaying a tumps and logs; 
In loose sand, open fields 1 and amorig the leaf litter of the forest floor, 
and along the banks of streams. ' . 

QbJ actives 1 

To forTnulata hypothesis concerning the lole of mosses. 

To familiarize studenta with the probable first kind of plants to invade 
the land on the evolutionary scaltu 

To Idetitlfy and examine the gametophyte and sporophyte generations of moes 
plants In their native habitats. 

To become familiar with the use of taxonomlc keys* 

To gain a batter undarstandlng of tha ecoloiys morphology and taxonomy of 
the mosses . 

PROCEDUM1 . 

A* Collection and Identification of Mosses , 

Look everywhere there is reduced light and moisture. Collect good shoots 
bearing stalks, capules rhizolds. Put the spacimena in different numbered 
bags, and record the location^ date and substrata on the data sheet* 
Use identification keys to trace your spaQlmane to their particular genus , 



Specimen 
Number 



Lgcation 



Date 



Substratum 



Genus 
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B. Study of mess gametophyte and sporophyte plants. Xha familiar clump af green 
inoss plants are the laafy shoets, or gametephyta ganaration. They aiay appaar 
to hava a atera and roots* but these are not considered as such because they 
lack the vaicular tliiuaa found in hlghar plants* Ixmilne the leafy shoot 
and locate the sltmderj rootlike structures at the base. These are the 
rhizolds* Do they appear to branch? 

Put a gectlan of the rhigold on a slide and prepare a wet mount, Exmlne 

under high power of your microscope. Do you find chloroplastg? 

What color is the rhiioid?^ 

Exwnine the item aKis and the leases it bears. Dascrlbe the arrangement of 
leaves on the axis. 



Remove a leaf and prepare a wet mount. Examine with low power. Describe the 
arrangement of the cells , 



Look for the chloroplasts , How are they arranged in the cells? 



Gametes-producing organs are borne at the^. tips of the leafy shoots in a 
cluster of leaves. Certain shoots bear arshegonlai containing eggs * Others 
baar antheridia> which produce sperms, EKamine the tips of several 
leafy shoots with a hand lens and sea if you can find these se3cual re- 
productive organs. If possible^ leeate the stalked^ elub shaped antherldla 
at the apex of the leaf stems. Remove a portion of the apexj put it on a 
slides and using a dissecting needle, macerate the material to free the 
sperms. Put a drop of water and a cover glass ove^ the material. Examine 
under low and high power. Do you find any sperms? . If so describe 

them. 



Locate the flask-shaped archegonia. Remove and prepare a wet mount of 
several archegonla, iKmiine under low power and locate the egg cells, 
Describa the egg cells ■ 



ExMilne a leafy shoot beating a stalk and capsule at the tip. This is a 
second moss plant, known as the sporophyte. generation , . It consists of a 
slender stalk, or jeta^ which terminates in a capsule . Why are these 
sporophyte stages present only on certain leafy shoots? 
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Examine the capsule closaly with a hand lens or dlsiectlng scope. In 
Bomm ipeclei a pointed hoods or calyptra , covers the capsule. Is a ealyptra 
present on your specimen? If so^ remova It with forceps. Turn the tip of tha 
Dapsule toward you and exaTnlne with a hand lens . Is a tiny lid or opereulum , 

covering the end of the capsule? ^Ihis structure falls away when the 

capsule ripens and dries. If it is present, remove it carefully with forceps. 
This ahould^ expose a ring uf teeth through which spores sift when the capsule 
is mature* If the capsule of your specimen Is discharging spores, dust soma 
on a drop of water on a inlorsoeope slide and add a cover glass. Examine with 
high power. Draw several sporas in the space providad* 




Life Cy^cie of a Moss . 

Examine the stages in the life cycle of the moss shown In the diagram* 
The stages progress clocte^ise in the figure. Label each stage of the cycle 
and indicate whether it is a gamatophyte or sporophyte and whether it has an 
N or 2N chromosome content. 
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INTERPRlTATIONi 

1. DlseuBS hew certain parts of thi meis p^ant suggtit a passible evolutionary 
relatioMhip to oertain algae. 

2« ^at is alternation of generations? 

3* Discuss why TOosses have beeome an InsignlflGant part of the flora? 

/ 

4, Why are mosaes unable to compete ^th the more highly developed flowering 
plants? 



EKLC 
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ENVIROimENTAL INVESTIGATION; Field Analysis of Ferns 
Suggested Grade Level t Secondary 

juggeeted Study Araas i Bays Mountain, Dlckion School Nature Study Area, Roller 

Woods 

Equipment : Large book or magazine for collecting fern fronds * hand lens, field 
notebook, taxonomic key to the fernsi microscope, slides, cover 
glasses, dissecting needles, glycerin . / 

THmE: Ferns, like mossei are distributed throughout the wotld and in many habitats. 
They are found in woodlands, moist TneadowSj along roadsides and stream 
banks. They vary in aize from the tiny floating ferns to the giant tropical 
tree ferns- 

Obj^^ tjLy e si 

1* To examine and identify non'-seed bearing vascular .plants or our region, 
2* To determine the various habitats in which ferns live, 

3, To compare and contrast evolutionary trends of plants from algae to the 
ferns - ^ 

PROCEDURE: 

A. Study of the Fern Sporophyte Plant , 

The familiar fern plant is the spore-producing stage. This conspicuous 
sporophyte generation is not attached to the gametophyte generations as it 
is in the mosses s ' 
Remove an entire sporphyte fern plant and wash the soil from the roots. Observe 
the horlEontal underground stem, roots, and leaves, 'The stem or rhliome, is 
horizontal and grows just beneath the surface of the ground. Roots emerge 
along the rhizome. Leaves, or fronds , grow at Intervals along the rhizome. 
The young frond pushes through the soil as a "fiddle-neck". As it grows. It 
unrolls. A mature frond consists of a stalk, or seta, and a blade that is 
divided into leaflets i or pinnae . At maturity, certain of the fronds bear 
fruit does, or. sprl, on the lower surface of the pinnae. These are the 
fertile fronds. A sorus cdnslsts of a cluster of sporangia In which spores 
are pordueed, * 
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In the drawing labeli Rhlzomfti roaCs, fiddlan&eki sftta> plnnA, sorus. 
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Using a £ fron bearing sorl, exainlna a single pfnna with a hand lens. Note 
the struetura of the blades and location and number of aori. In many ferns , a 
membranous indyglum covers the cluster of sporangia in a sorus. 

Depending on the spftcigs, the Indusium may be heartshapedp eirGular, cup shaped, 
or elongated. In some speeiess such a polypodlum j the Induilum is lacking. 
Scrape several iporangia from a aorus on your fern and examine under low power 
of your microscope. 

Notice that the sporangia resemble a helmet from a suit of armor. Find the 
Btalk attaching the spronagium and the thin walled lip cells on one side of 
the eporanglum. Notice the cells of the annulus t which extend around the 
sporangium from the lip cells , SpoyeB should be visible within the sporangium. 
In the drawings below labels plnna^ veini loruip Induslum sporangium, stalkj 
lip cells p annulus, spore* 
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Put a drop of glycerin at the edge of the aoversllp* Watch for a change In the 
sporangium. , If no change occurs, add additional glycerin, one drop at a time, 
until* the eporangluBi opapa* 

1, Where did the calls separate as the sporangium ppanid? 



2. Describe the change In the cells of the annulus i 



3« How did the glycerin cause this change? 



4p What conditions in nature would cause the Bporangia to burst open and 
discharge spores? 



Life Cycle of a Fern 

The life cycle of a fern showi how thia plant lies between the mosses and 
seed plants In evolutionary development . There is an alternation of 
generations In which the sporophyte is independent and conspicuous. 
Hxm ferns continue the trend toward a smaller ^ dependent gamatophyte. 
Below are shown the varlwa stages of the fern l±f#*eyalai Label each 
stage and indicate whether it has the N or "2N chromosome number* 
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C. Idantlf leatlon of Ferns 

Using your taxonDinle key famlllarlE'^^ yaiirself With the eharactariitlcs 
used In their Identification. These inciudei general form and itruoture, 
distribution of the sorls the sporangia, the indusia^ and the form of tha 
frond. 

A nimbar will be assigned to each specimen to be identified t Be sure to 

look at both sterile and fertile fronds. When you complete the Identification 

fill In the chart below. 



Speelman 
Number 


Genus and Speciei 


CoBMfton NameCs) 
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ISIElPllIAIIi: 

1. fticli li thl ioit oonspima iinifition in the firn lifi oyeli, thi 
aporphyti or thi giiitophyti! 

2. Diecysi ilt li happinlni to the pmitspliyti ae yoy idvi tmti the highir 
plintsf 

3. Of Alt iipsrtanci are strueteil ohirictirlstlcs for IdintifiQitlon 
of QEpniaiif 

i iy hivs farni hmm m InilpificiM part of tha flpri! 

5* iy an firni unibli to oorapite with thi laori highly divilopd flQwirini 
plants! 
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MVIRONMENT^ INVESTIGATION I A Giniral Study &f Atthropeds 



145 



gugBestid Gradt Level I Secondary 

Suggagted Stud? Acea i Dickson SehoDls lollir Woods, Bays Mountain 

Btuipment t Insect Collecting Nets, Collecting bottles , hand leni, Identification 
keys for Inetcts and arthropods 

THaiE: The insecti are the largest group of animals. Biologically speaking thgy 
are the most luccsssful* 

Backaround Infoymation g 

Arthropods live almoit ever^htre. They can be found In salt water and freah 
water habitats, ioilj land and air habitats* Soma paraiitse plants and others 
animals. They range in iiie froin tiny mitii about 1/50 of an inch long to 
the size of giant Japanese' crabs* Sometimis they are 12 feet acrois from leg tip t 
leg tip. Arthropods are the only Invertbratea that have Jointed legs and 
they are the only invertbrates that can fly. The arthropods are divided Into 
five main clasiisi Insecta (Insects)j Areahmida (spideri) ; Cruitacea (cray- 
fish and lobittr)! Chllopoda (centipedes) ; Dlplopoda (mllllpadas) * 

Objectives: 

To examine and anslyii arthropods in their native haitatSt 
To develop an awareness of man 4 relationship with arthropodi, 
PEOCfiDU^i 

A, Divide each clasi into five groups* Assign to each group a class of 
arthropods. Have each student in each group keep personal data sheetg* 
Concerning all Infomation obtained as to location, type of arthropodp 
slEtj abundance, type of habitat i etc* 

B, Each group should separately locate an area where a particular clasi of 
arthropods may be found* For eKamplej the groups collecting insects will 
visit a field and use collecting nets for obtaining spaclmeni. Those look- 
ing for centipedes or mllllpides will examine a dead log etc* Caution the 
studints for safety and awareness of harmful snakes or poison spidere. Also 
be careful of poison lyy. EKamlne and observe your selected area very 
carefully* 

C, Following your observation and collection of specimens j disGUSS the basic 
life processes of each class and CQmplete chart 3 of this, investigation* 
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intewretation; 

1, List the most ntmsifQUS kind of insect fQund. 

2* Othtr than InseetB, what was the most oOTfion aifthropod found? 

3* How ara Insecte and othar arthropods in cpmpatltion with man? 

4* What are some ways man has been able to curtail the growth of insect 
population? 

/ 



\ 
/ 



ENVIRONMENTAL INVESTlGATIuNi Environmental Influences on Pupulations 
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Puggested Grade Level s Secondary 

Suggested Study Areas I Dickson School Nature Parki Roller Woods, Bays Mountain 

Equipment I Pencil, papsr, magic markei or tlngarnail polish oi paint* measuring 
tape or yard itlck, itring or eloth markers 

THEME I Introduetlon 

BlolDglsts who study natural population of animals often need to know 
how many organisms make up these groups. Somecimis ^ however^ for ona 
rtaeon or anothar the animals are difficult to observe, and an exact 
count Qannot be made* . In such a case it may be possible to tetlmate 
the size of the population by the capture recapture method, Thlr 
mathod involves capturing some of the populacion meTftbers,. marking 
themj releasing them and after a period of time capturing a second 
sample » 

Ob.lectlvea i 

To analygs population gro&^th In a biotic conmiunlty* 

To obsevve and record physical factors that influence population sIes in a 
given environment. 

PROCEDURE 

Divide the class into two or even four groups. Have each group decide ■ 
on what type of organism they wish co do a population count. Soma 
suggested animals might be a population of land snails * caterpillars, 
grasshoppers i salamanders, turtles ^ sow bugSs crayfish or toads. 

B, Each group should select a large enough area ^ete a good population of 
animals will be represanced. This area should be marked off using string. 
The area should be Identifiads lableld and a list of the various vegation 
growth recorded. Describe the topography of the land" such as mountains^ 
open fialdj ravines marsh, etc. Perhaps aomeone In each gioup could draw 
a map of the selectad area. The purpose of this would be to discusi all 
factors involvad in the population study. Record your information on the 
attached data sheet. 

Instruct each group to collect as many speclmei^s as possible. Have them 
count and record the captured individuals (m) ^ mark them with some per= 
manent identification, and release them, Walt for one week so the marked 
ones have a chance to mix with the population. Then permit aaeh group to 
collact specimens again. Count this second sample (T) and determine how 
many of these recaptured specimens are marked (P) , Use the follwlng 
formula to estimate the total population size* 

N ^ M K T 
P 



INTEWRITATION J 

1« To whafc sourees of error is th* eapture-^ecapture method lubjaat? 

2, By what other methods alght the number of anlAils in a population be 
eatlmated? 

3i To what sHtent hae nan^a aetivitits influinced the population atudied? 

4i From your Investiiatlen, what physical faetors did you find that affected 
a given papulation? 
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ENVIROMENTAL INVESTIGATION i Inveitigating the InvlrQiiment With Your Senses 
Su8gegtad_Qg_ad6_ Lev^l i Lewer Elementary 
Suggaeted Study Agaa i School Campus 

Equipment s Folding table, hand lenses , plaatiG cQntslners 
THEME I Ther© are many variations in the natural world* 
Qbjeetlvag i 

I 

Use four of the five senaas ^td describa the natural environmint in a small 
designated area* 

CoB^unicata orally through diseussion the varletiea of living and nonliving 
matarials observed. 

Categorize materials into living and nonllvirig groups. 
PROCEDURE I ^ . 

Class can work in grpups of two. Provide each taam with saveral plastic bags and 
saveral plastic containers. Let each team select a spot* There is one rulei 
Make a collection of one of everything you can reach from where you are seated. 
Do no Qrawl# Do not stand up. Encourage the children by challenging them to see 
how far they can reach without breaking the rule. Allow them to itretch flat on 
their atomach* 

All nonliving items should be put in separate plastic bags, live materials in 
plastic containers. Encourage them to search through the leaf litter to the soil. 

When they have cempleted their collection they should meet at a central meeting 
place. Display the live materials on the folding table. Each group ahould free 
their live collectiong . 

Use hand lenses and microscopes for closer observations* Sketchei tnay be made in 
the classroom from mamory* Display the nonliving matrrlal according to catagoriai 
suggested by the children* Some possible categories arei green leaves, dried 
leaves, seeds, acorn© (nuts), dirt, twigs, bark, stone, dead insects, "stuff" 
(miicellanaoui - ndnrecogniiable) # 
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1* Ask for deeerlptlve words for objects Igading up to a dlseueslon of the five 
basic senses. Take one objact at a tlma and oontinue wtll you have at least 
10 descriptive words under each groups such an 

Feel Look Smell Hear 

rough tiny damp rattles 

smooth round like straw like stones 

bumpy egg shape like dirt empty 

fu22y fiat 

2t What was the moit common material col^ectedi 

I. What was the least comon material collected? 

4. Why were some materials found In a certain area and not In others? 

5* Which of the five senses should be used with caution In investigation? 

6, Arrange the items found in like or unlike seta* 
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ENVIRONMENTAL INVBSTlCATIONs Diversity and Variation in Pcnd Life 
Sug^egted Grade Level I LoW(';r Eltmentary 
Suggeflted Study Area i Baya Mountain Aquatic Pond 

Equipment I Flastlc collecting Jars, large plastic bucket, rubber gloves, nets, 
children should wear boots or old sneakers, hand leni 

THEME I All living thlngi exhibit varieties and similarities 
Ob.le&tlve i 

1. To identify and examine animali living in a pond. 

2. To reeoinlae the diversity of living organisms. 
PROCEDURE 

Each child should have a plaBtlc aollecting container. Encourage children to 
collect from different parts of the pond. If it is warm or If someone has very 
high boots, try to get some water and mud from a daeper part of the pond than 
the edge. 

Collect a lot of water and mud from the pond. Scoop up lots of green scum. 

The teacher should keep silent about the observations each child makes about his 
findings. If a teacher tells the elaaa too much about their animals, the ehildren 
will parrot it back Instead of making discoveries of his own. Many children need 
to spend a lot of time obaarvlng one animal carefully. A "worm" may turn out to 
have legs after a student has observed it elosely. 

Use hand lens to observe animals found. 

Attempts may be made to classify the animals according to discoveries made by 
the children. 

Be sure to include insects in your study. ' 
XNTIRPRETATION: 

1. How many of the anlfflals you found hads 
Eyes 

Legs ~~' 



Antennae_ 
Tall 



Just as there is a variety of animals in the pond, how Is, ehart a variety ef 
animals in our coamunlty? 
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ENVIRONMENTAL INVESTIGATION i Interrelationship of Man and Insects 
Suggea cad Ggade Level t Lower Elementary 
Suggeated Study Areai ; School Campus, open fields 

Equipment i Iniect nets, killing Jars, Inseot plni, hand lens, pinning boards , 
Golden Nature Guide, microscope 

THQlEi Interrelationshlpi and Intetdepeiidancea exist batween man and the many 
varlaties of living organisms. 

Objectives ; 

To examine and analyze the many varietlei ofiniects. 

To develop skllli in collecting, preserving and identifying insects. 

To generalize from data collected as to why insects are adjusted to different 
habitats. 

To recognlie the ways in which man and insecti are Interrelated, 
PROCEDUREi 

A collection of flying Iniects can be made by using an Insect sweep net. Make 48 
low sweeps over the vegetation with the natj one sweep with every step you take In 
a straight line. Brush the vegetation gently as you make your sweep with the net. 
This sampling may be considered roughly equal to a covering of 1 square mile. 

Using an Insect killing jar, •prtpare the insect to be preserved, (Do this only 
under direction from your teacher.) After a few minutes the insects can be sorted 
and all of them placed into ajar of preservative. Label each jar with type of 
collection, date, area covered, and team nimber if you divided the clasi into teams. 
After the insecti have been killed, they can be sorted and put into labeled jars 
of 70% formallti for perservatlve, 

Sort the insects into groups of obviously different species . Count the number 
of each species. Total the nianber of each ipeeles found in all iMiples in 
desGanding order of ftbundance (from the most abundant). Record your Inforaation 
, on the attached data sheet. * 

INTERPRETATION' 

1. In which habitat area did you find the most insects? the least? Give soms 
reason for this. 

2. How do insects affect the himan environment? 

3. How has man through .the use of pesticides affected insects? 

erJc 
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DATA SHEET 



Nami of Insict 
Faroliy Nmi ©r 


Location of Net Sweep 
(Near TfeeSs Shrub i, stCi) 


Ninnber 
Found 


Helpful or Hamful 
Insect 
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ENVIRONMENm INVESTIGATION i Dlvtrslty In A Blotic Community 

Sugg SB ted Crada Lsval : Upper llementary 

SuaKaated Study Area ; Biyi Meuntiln Aquatic Pond, Mad Braneh 
Equlptnent ; Cempound mis cros copes, hand lins, dlshei of pond water, cotton 
THEME I All living things exhibit varieties and similarities. 
Oblectlves ' 

To examine and Idantlfy some conmon mloroorganismB found in a typical pond. 

To develop an awartniss of the variations and similarities that exist in a 
given environmint. 

Through use of the microscope, develop obsitvatlbnal ikills. 
PROCEDURE: 

Before making microscopic exmlnations, the Btudents should have the opportunity 
of making eximlnatlons of the pond water with hand lens, 

Uilng a single drop of pond water on a microscope slide, investigate kinds of 
microorganisms found. 

To decraaBe the motility of the organisms, threads plucked from cotton. and 
applied to the slide are effective In trapping some of the larger micro- 
organisms. 

The teacher should spend some tine making hli own observations so he may 
anticipate problemq the children will encounter with the microscope, Often 
students have difficulty diBtingulshlng batween air bubbles, scratches on a 
slide or cover slip, and living organisms. Remimbar that few things of 
nature are perfectly round (air bubbles) or perfectly straight (scratchea). 

The children will expect the teacher to be able to identify iverything they 
see. Very few biologists know the names or can recognize all organisms in a 
sample of pond water. The name of the organlims does not change the organism. 
The children may assign any name they wish to what they see. The only rule 
about naming them is to be consistent. 

Using data sheet, have itudents make large drawings of forms seen. Studints 
should understand that records are kept simply beeause one cannot recall 
everything. It would be helpful to begin the development of a "gallery" of 
organisms seen. 
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DATA SHEET 
Worksheet 
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ilICROSCOFIG F06MS SEEN 
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dti^'lLi: ^luL^^s"" °" '»n=tl„ board Uur an. used a, »,.re„c.. 

INTERPRETATION "J 
1. What microorganisms were moit abundant? 
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2. What microorgflnisms were least abundant? 



3. What fiirailarities did you notice in the or|anlims7_ 

4. What dlfferencef did you notice in th« organiims? 



5. What varietlis and ilmllarities exist in your own envlronmint? 



FROM , A E^ROP OF POND WATEiR 
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Pe ranama 



ENVIROmffiNTAL INVESTIGATION: Role Of Macroscopic Organism in ^ Coranunity 
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Suggftgttd Grade Levil i Upptr lltm«ntary 
SuggtBtftd Study Ar«i i School CampuB 

Equipment; Collecting jars, markers to mark off study areas (round hoops 
disirabli) , insect sweep nets, hand Itns 

THEM: Animals and their function In coimnunlty. 

Ob .1 act Ive s 

Compare the number of macroacopic orianlami found in two Gonmunities, 
analyze and claislfy macroacopic organismi. 

Compare and relate the role of macroscopic soil organlims in decomposition 
to man's need for rtcycllng. 

PROCIDURI: ' 

Capture and count the macroscopic animals in aoil and leaf litter. Divide the 
class Into ttama and mark off standard areas for each group study. Mark off 
the areaa at random or In Bpeclfic areas in the habitat you wish to study. The 
fltudenta from each team then capture and preserve all animals that they can 
sea.wlthln the enclosure. Two samplas can be taken within the marked anelosurei 
(1) the animals found in the organic materials (Utter) on the surface of the 
soil, (2) the anlmala captured in the soil (say from 0-10 cm,) These aiaplas 
should be placed In bottles and plainly marked as to the kind of sample, the 
data, the location and the team. 

Make caraful obstrvations of each plot for spider burrows, etc. 

Hand lens may be used in studying anlmala. Sort the animals of each\ sample into 
groups of obviously different speclM of animals. Llit each species by name or 
numbar. Count the number of Mch ipsciis and record it opposite the name of the 
species In a column bearlni thi sample numbar. Total the number of each found 
in all samples. 
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DATA SHEET 



SpaclBs of Anlnials 
(Name or Picture) 


Nianbir 
Found 


Whtre Found 
(Surface Litter or Subsoil) 


s 


















i 























































Total elasi data; Record the nimb'er of each apeciei found in all iampleii 
INTERPMTATION 

1. In which soil impls were the most animals found? 

2. How did the anlmale in the subioil diffar from thoas In the leaf litter? 

3. How would you Qompare the role of microscopic soil organlBma In decoinposl- 
tion to^nmn^s need for ricycling? 
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ENVIRONMENTAL INVESTIGATION f Succisslon In A Biotlc Coiranunity 
SuggestedQgade Level ; Stcottdary 

Suggistid Study Ana l Dickson Nature Park| Rollw Woods 

EflUlpfflant : Balinco and weights, some empty fruit Jars, pH paperj test tubas, 
dlstillid watar,,Berlase apparatus^ rlngstand, beakers, alcohol^ 
cheasacloth, plastic bags, rubber tubing j rlngit and clmps glass 
plate, distilled water, hand Itni, potato-sugar-agEr mlxturaj 
rose bengal stain, spade or shoval . 

THE^ffif Communities are constantly changing iystemi living in and forming parts 
of environments that are also changing* 

Objectives i . 

To investigate ecological iucctasion through QOntlnued field study and 
analysis. 

To explore the detailed envlromnent of m restrlQtad biotlc aoimunlty by 
careful obsMvatlons and measuramintj recording data and comparing rtsults, 

PROCEDUHEs 

A, A Quadrat t ^ 

Divide the class into small groups. Permit aach group to carefully seleet 
an area for the invistlgatlbns , Instruct aach group to ^plore an area 
about 3 or 4 foot square. Using a yard stlckj string and stakes, mark off 
tha Euggastad area. Begin the Investigation with a detallad observation 
of the kinds and number of living organisme locatad on the surface. Record 
them in your nptibooki Make a gampllng of the different types of rocks on 
the surface. If you can Identify them, record In your notebook as one of 
tha thraa major kinds of rocks* Strip your plot of all its vegatlon. Use 
a spade or shovel to turn over a few lumps of soil. Do not disturb any tree 
roots or rocks that you might uncoVer. Record the condition of tha ioll, 
Is it sandy, rocky, or mostly clay or rich topsoll? Is your plot near water? 
Are animals likely to visit the area? Is tha plot sheltered by trees or li 
it In an open field? Each group should plan to examine their plot at laist 
once a week or as often as possible* Perhaps one itudent from each/ group 
could observe any changes and report them to the class. Each group should 
design tables and graphs to record tha changes made by weekly observationi. 
Such a table is listed on your data sheet. 

B. Soil Analygls , 
1, Tegcture, 

Texture refers to the size of the ioll particles. Is the sell In your 
plot gravel type, sand type, or clay type? Soil with partlelti smaller 
than 2 mm can be called sand, and soil larger than 2 m can be termed 
gravel. 
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Soil with fine, pQwdsr-like partlclei that stick togsthar In water is 

temed clay* 

2* Organlc-'Matteg Content , 

Organic matter Is mattrial that was fnrmerly l^^^ing matarial. It 1ft- 
eludes daad laaves and roats. Soil is eompoaad organic and Ingrganlc 
mattrlal* 

To tfeet the Qr|anle matarial eontent of th^ soil in your ploti dry a small 
amount of the soil In a warm ovan for 24 hours* Do not bake the soil. 
Just dry It* Wiett weigh thi drlad sollt Record thii figure. Tbefi place 
the dried soli in the broiler of the stovei Leave it for about Cw© hours. 
This will burn away all the organla matter in the sample* By using the 
following formulai ealeulata the pereentagi of organic matters 

Per cant organic matter ^ logs of weight X 100 

dry weight 

3p Moaiturm Contant * 

■ How ttuch* water doii the loll in your plot contain? Weigh a lample of 
the soil. Dry this aartpla overnight In a warm oven. Your school will 
probably have an Incubator, After the soil Is dry, weigh it again. Use 
the following foTOula to determine the. percentate of water in the soil* 

Par Cant Moisture ^ loss of weight X 100 

dry weight 

4. PH Valua of the Soil . . 

Is the soil In your plot acid or alkaline? You can determine this by 
measuring the pH value of the ioll* The pH value is the degree of 
acidity or basicity of a substanci. Obtain soma pH paper. Mix an 
equal amount of soil and water. Dip a strip of the pH paper in the 
mixture. Then compare the color of the strip with the color chart that 
accompanies the pH paper » Be sure to mix the soil with distilled water « 
The pfi ^f dlstlllid water is 7, Racord your sample as alkallna, acid 
or neutral* 

Inventory * 

The following activity Is accompanied with a data sheet. Observations and 
reaordlng data should be listed at the beginning of the study and at the end. 
The purpose is to obtain an estimate regarding the changes in population 
growth* 

1, Veietatloni 

Divide the vegetation in your plot Into 4 main groups i trees > shrubs, 
herbs, and grasses, mosses, lacord the number count on the attached 
data sheet 
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' 2. Hilaht . 

At least a mlmittuffl of five rtadings ihould be taktn on each typa of 
Vigttatlon, Thli will glvs an averagi of eaGh type plant. 

Calculate the ptrogntata of coverage of each type of vegetation, Thia in- 
formation is obtained from the data ihiet. Use tht following formula for 
datermlning this percentage* 

Appro3cimate Qoverage 

of each type of ^ No. of each type of plant X 100% 

vegetatlDn total No, of plants counted 

Leaf CharaQteriBticB 

1. Leaf Typt i 

Claislfy the leaves belonging to anyone spaeles of plant into one of these 
groups p Simple leaf* compound^ leaf , needle type, grass type, small- 
medium type, broad large type* 

2* Leaf Texture > 

Four GategorlaB of leaf texture may be used In the itudy of leaf 
charaet eristics, Filmy (ferns); papery (majority of plants) i hard and 
tough (chaparral); and suQculant (cactus), lacord this information on 
your data sheet . 

3. Leaf Shane , 

On your data sha'et and from the infomatlon obtained from your leaf type 
studyi make a aketeh of the leaves you eollict. These leavaa may also 
be presied or mounted and used later in your claseroom dlBcuasion, 

E* Soil Orgalnims 

^ . - 

1. Arthropods , 

Arthropods include Insects j spiders, centlpedie and cruataceans. They 
usually live ori or near the surface of the soil among the grasses * twigs, 
and fallen twigs. The material that covers the top of the soil is known 
as surface litter . 

From your plot, collect a small sample of this surface litter and place it 
In a small sieve. Using the Berlese apparatus from your Mobile laboratory, 
dry the soil itom the top doTm* Ob serve what happens to the organisms In 
the sample. 
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2. Nematodes . 

Nematodes mtm thrgadllkt worms t They are vary abundant In moist soils , 
Carafully selict a small sample of soil from your plot. Wrap your sample 
'in ehetsQcloth and tla the cloth into a plastic bag* Place the bag in a 
funnel t Close the stem of the funnel with a piece of rubber tubing and a 
clamp. Use a ringitand to suspand ths apparatus over an ampty container i 
Fill tha funnsl with water until the cheescloth bag la sbont threi- 
quarters coverad. Add water to makt up for avaporatlon* iTie nematodes 
will cra^l into the water. They will crawl through the cheesecloth down 
into tht funnel. After two days draw off th^ bottom inch of water in the 
tube* Pinch the tubing by the funnel stem p and than open the clamp* 
Examine the water you collect under a tnicroscope? Make sketches of your 
observations, 

3. lrgto_gQina * 

Age some water for two days, Boil a few grains of rice, in a small, flask 
of this water* Allow the water to cool to room temperatures then add 
1/4 teaapoonful of sell from your plot. Stopper the flask with cotton 
and put it in a dimly lit place. Ex^ine the water with a mlcroacopa 
from day to day, Make sketches of your observations and compare or 
Identify with yaur textbook* 

4. Algae* 

Add one-half teaspoonful of liquid firtillger to a quart of distilled 
water. Then add 1/2 'teaspobnful of soli from your plot» Placi the 
container in direct aUnllght for a few daySi EKamlna any samples of 
algae that you obi^rv* growing. Using a micrsocope} try to Identify 
the types of algae growing, . Cqmparg thess with your drawlngi from the 
textbook, 

IiqTlIffBlTATIONi 

1. Based on yoUr investigations s what components of this conmunlty are In 
continuous change? 

2, What envlroOTental factors contribute to these changes? 

3* Is thera a relationship between the size of an organlim and their abundance in 
a community? If so, how? 

4. Were there any indications of man's influence on the succession in this 
eoramunlty? 
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No. 



Soil Texture- 



SeLlI.Analvjig Chart ^ Activity B 



Percentagg of 
Organic, Matter 



Peretntagi of 

Moietura 

Content 



pH Value of 
Soil 
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Data Sheet -.Activity C 



Type of 
Vagatitlon 


Number ef 
EKimplis 
Ist '2nd 


Height 

5 Raadlng§ 


Avaragt 
Height 


In 

Numbar 


Differenee 

in 
Height 


Trtti 
Shrubs 






































Herbs & 
Grasaes 
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Other 
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ENVIRONMENTAL INVESTIGATION: Study Of A Forest Conimunity 

Suggested Grada Level ; 'Secondaiy 

SugggBtad S tudy Area ; Bays Mountiini Roller' Woodi 

Equipment ; Ball of strong cord, trei key, clip board 

THEME: This type of field Exercise is a usiful way of introducing studenta to 

basic ecological concepts by study of a group of plants wlth-whlch thay may 
already be somewhat familiar. The invistigatlon will be simplified by • 
studying only 2 groups of woody plants (trets and shrubs). 

Background Information ! 

Limiting the study tc woody plants has the advantaga of reducing tha kinds 
of plants to a workable number, The line transect is suggestad as in 
altirnatlvt for the more widely used quadrat, as it is easier to use and 
less ixaspiratlng to the impatlint student. It is not neetssary that all 
transects be jolnid end to end, but doing so restricts the space which the 
teacher needs to suparvlse. It is desirable, if possible, to have some 
transecti cross areas of hea^ shadi and somi areas of light shade or ax- 
posure to sun. The cores mirklng the transicts should be rtmovad after 
completion of the counts. 

It is highly important that you scout the study area thoroughly befora 
taking the class to it so that full advantage may be taken of prellmlniry 
estimates of btat locations for transects. If possible, select an area 
which has at least 5 kinds of trees and S kinds of shrubs. The under- 
growth should be fairly open, so that studants will not have too much 
difficulty in Sitting their transect lines. 

Qbiectlvei i 

To Identify trees commonly used in logging for the lumber industry. 
To collect leaf samplis for classification, 
To eonstruct a tfansect. 

To idgntify lome of the vatlables affecting man's deptndanee on his environment 
for iconomic support. 
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A gineral araa within which ygur obsiivatii id arg to be madi has biin siliettd. 
Using 10 large tries as landmarkii driw up a plan for makln| sampli aounts of 
the diffirint Hindi of triiS and ihrube, A simpls but ifftctlvi way to d© this 
la shown in figure li . 




Fig. 1. iKampla of line transect layout for study of plant community t 

Draw a strong cord as tightly as possible between sucaesslve pairs of the land 
mark trees. The eord should be 3 or 4 inches above the ground or higher if 
neGessary to pasi over moat of the low lylhg non-woody plants* It may sometimes 
be necesaary to detour the string around a shrub or as nearly as poaslble in a 
straight line (called a transect) between the larger trees* All pairs of trees 
should be about the iame distance apart, Witn the ten trees have been eoniitct^ 
with cords s you will have an irregular but completely eneloied ttn-iidad area. 

Divide the class into small groups and appoint a counter p a QollictM, and a 
recorder for aaoh group * To avoid duplicatlDn, the counter ihould do all 
tallying of individual plants * The collector will be rispbnslble for taking 
along specimens of each kind of woody plant found i and for tislgning a temporary 
identifying symbol for each kind* The recordgr will tabulate the Informatipn 
given him by the counter as to nimbers of each kind. Details of t^^aie 
procedurss are given below* 

Beginning at the tree designated as the starting point for your group, follow 
the transect to the nrnt treci Gountlng woody plants of all siies along the way. 
Transects should be approximately 10 yards in length. A transect belt can be 
created by counting all of the woody plants within 1 foot of either side of the 
transect line. 
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Each time the counter finds a new kind of woody plant, he should point it 
out to the collector. The collictor then a^isigna to the new plant a letter 
symbol, beginning with A and continuing with B, C, etc., for each nsw type 
of plant added. The counter, collector, and recorder should use this lymbol 
as a temporary name for the plant until it is possible to learn its correct 
naraa. Even if ygu believe that you already know the name of the plant, use 
the letter symbol until you have time to positively identify the plant. 
Tne. collector should take along a specimen of each plant. The eolleccor 
should take along a apeciman of each kind of woody plant found (excipt poison 
ivy or poslon oak); tagging It with its symbol letter. Specimens should 
not be collected from planti tQuchlng the cord or under it, but from other 
plants of the aamt kind in the area. The entire plant should not be 
collected = just a twig bearing a few leaves. 

After each traniact has been counted the entire class will meet as a unit 
to summarlge and tabulate results. This can best be done while still in 
the woods » but if time does na^parmlt this, the speoimen can be taken back 
to the claaBroom. As you make counts of the different kinds of woody plants, 
you found that knowing the name of a plant was not neceasary for you to dis- 
tinguish it from other plants, rnstead of a nane, you were able to give a 
temporary symbol. But names cannot long be avoided. You would find it in- 
convenient for very long to call a classmate A Instead of his real name. 
Likewise, If you tell other persons about a plant, ask questions about it, 
or look it up in a reference book, a name for it is not only a convenience 
but a necessity. 

As you begin to organia« the information about the numbers and kinds of 
_ woody plants found along the transects on your field trip, the need for 
uniform names for these plants will be obvious. It has probably already 
occured to you that the kind of plant that you called A is not llkily to be 
the sane plant which some other groups of your class called A. Using the 
tree keys, Identify all of the plants which your group collected on the 
trip. Then combine this Information with similar information from other 
groups in Table 1. 

INTERPRETATION i 

1. Did all groups find the same kinds of plants? 

2. Was the same kind of plant as numerous in one transect as in another? 

3. Which species of plant was most numerous 7 

4. Was the distribution of plants haphazard, or did the plants, seen to he 
distributed in patterns which ware aaaociated with variations in light, 
tmiperature, water, etc.? 

5. Did the same kind of plant always look about the same or did it look 
different if found under different conditions of light, temperaturs, ttc? 

6. What was the most abundant kind of tree found within the transect which 
^ is used by the lumber industry? 
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In the chart bilew list tha nufflber of each kind of tree found within the transict, 
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ENVIRONMENTAL INVESTIGATION: Survey Of A Plant Community - An Introduction To 

Quadrat * SatnpUn:? Ttchniques 



Suggegj^ed^rade Level s Sscondary 

Suggested Study Area i Bays Mountain, Roller Woods 

Equipmint ' Strong twine over 100 m, long, four stakes j hammtr, compass, 

milimater ruler, notebook, paper* pencil, meter sticks , Biltmore 
sticks 

THEME: In order to gain a better understanding of community interrelationihips , 
the ecologists uses various quantitative sampling methods * 

Objectives * 

To measur© the coverage or area of occupancy » and abundanca of the more 
coiranon plants and ealGulate their densities and frequencies » 

To analyze the functional relations of the more common organisms in the 
community , 

To interpret quantitative information about the structure and composition of 
plant coMnunitleSf 

PROCEDURE: ■ o 

Ai Selecting and Plotting the Site, 

Select the sample site and set up the boundaries of the square sample aria 
(quadrat) as follows ^ Measure a 100 m length of strong twine. Make 0*5 
m divlelona of the 100 m length by tying colored twine at these lengths. 
Drive a stake at the edge of the site. Using a compaiSp sight the opposite 
corner, Drive the «econd stake iKactly 70,7 m from the first stake. 
Tie one, end of the 100 m langth of twine to each itake* Then pick up the 
center mark on the twine and walk at right angles to an imaginary line be- 
tween the first two stakes. Drive the third stake at the point where the 
line Is tight. Reverse the proqeas to place the fourth stake. This will 
give a 50 square meter site for examination. A smaller area may be used if 
the area is heavily populated with plants. Plot the site on graph paper and 
divide It into subplots * 

B. Identification and Measurgment of Individual Plants . 

Trees and Sapllnga ; .Treas and saplings are woody plants over two meters in 
height. If the plot is sparsely wooded, measure the dlamater of each tree 
found. If the site is heavily wooded, use the meter stick method of sampling. 
In this method, one student holds two meter sticks, ont In aaeh hand at 
right angles to the body at chest height. Ha then walks a 20 meter tran- 
section of the wooded area. All treeSi large or smalls that are touched by 
any part of eithw meter stick are used in the survey. Use the Biltmore 
stick to measure the diameter of the tree and obtain the basal area (cross-- 
sectional area of the trunk) from Table 1* Record the Individual basal 
area value in Table II ^ where they will indicate both the nmfcer and size of 
the Individuals of each species encountered * 



Shrubs and Herb s , ^^g 
Shrubs may be defined as low woody plants, Msasuring between 0*5 m and 2 m 
in height i Herbs, are non-woody plants which die down tb the ground at 
winter, Thesa include weeds and other small flowering plants. Sampling 
should be done from each subplot of the quadrat sltSi Choose plots 1 tn iquare 
In each iubplot and measure the diameter of the crown foliage of each plant. 
Obtain the areal coverage of the crown from Table I. Individual Qoverage 
value la then recorded In Table II ^ when they will serve to Indicate both 
the number and size of the individuals of tach species ©ncountered. 
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Conversion of Diameter Measuuryvt-; to Circular Area Values 



Dlsmeter 


Area 


^ Diameter 


Area 


Diameter 


Area 


U i J 






^ QA nA 


An ^ 




1 i 0 


U • / 0 


si fe U 


^ AA ^ A 


A1 0 


1120 25 


1 1 D 


I 7 7 

I I / / 


^1 • J 


JDW * U J 


A1 ^ 


1352 65 


i 6 U 


J i 14 


0 ^ A 


^ 0 U 1 1 J 


A9 n 


I'^RS AA 


2.5 


4.91 


22.5 


397.61 


42,5 


1418.62 


Q n 
J i U 


7 n7 


i J * u 


A1 R ^R 




1452 20 


J i D 






A ^ ^ 7 A 




lARfi 17 


A A 


10 ^7 
1^ . ^ / 




^^9 
H JZ ■ 




1520.53 




1 ^ on 
±D I y u 




A71 


AA ^ 


1555 28 




19.63 


25.0 


490.87 


45.0 


1590,43 










45 5 


1625.97 


0 i U 


9S 77 


9ft n 






1651,90 


A ?^ 

U i J 




■ J 






1598,22 


1 iU 


JO • H o 


97 n 


S7 9 


A7 0 


1734.94 


7,5 


44.18 


27.5 


593.96 


47.5 


1772,05 


o i U 




9R n 




48 0 


1809.56 


e ^ 

O • J 


7 ^ 


9R ^ 
ZQ . 






1847,45 


y •U 




90 n 
z? . u 






1885.74 




/U . OO 


90 ^ 

4y y J 




AQ R 


1924 42 


10.0 


78.54 


30.0 


706.86 


50.0 


1963,49 


1 n ^ 


so t 




710 ^9 


'lO 5 


2002.96 


11 • U 




J 1 1 u 


7R4 77 


SI 0 


204'2.82 


11 5 


1 n'^ S7 

lU^ . Q / 




770 


SI 5 
^x • ^ 


2083 .07 


12*0 


1 1 1 A 

11 J , lU 


Q9 A 
JZ > U 




^9 n 

i u 


2123 71 


12.5 


122,70 


32.5 


829.58 


52.5 


2164.75 


li tU 


IJZ , / Q 


J J i u 






2206 18 


IJ s 3 


14 J . 14 




ART AT 

DO J. * 


S^ 5 


2248.00 


14 f 0 


153 t y4 


"3 A n 


Qn7 Q9 


SA n 


2290 22 


14*5 


ld5 i i>3 


^A ^ 


QIA R9 
y ■ qZ 


SA % 


2332 83 


15.0 


176.71 


35.0 


962.11 


55.0 


2375,83 


l3* 3 


1 SB AQ 
Iqq • 0? 




QRQ QA 


SS s 


2414.22 


lo *U 


9ni HA 

^Ul • UD 


^A n 


ini7 RR 




2463,01 


1 ^ ^ 
10 1 " 


91 R9 
ZU • qZ 


^A ^ 


1AAA %L 




2507 .18 


17, n 


226.98 


37.0 


1075.21 


57.0 


2551.76 


17,5 


240. 5S 


37,5 


1104.46 


57.5 


2596.72 


18.0 


254,47 


38,0 


1134,11 


58.0 


2642.08 


18.5 


268.80 


38.5 


1164.16 


58.5 


2687.83 


19.0 


283,53 


39.0' 


11P4.59 


59.0 


2733.97 


19.5 


298.65 


39.5 


1225.42 


59.5 


2780.50 


20.0 


314.16 


40.0 


1256.64 


60.0 


2827,43 



ERIC 



180 



C/3 

■a 

m 
n 

m 

CO 



C/3 
M ^ 



Q 
rr 



C/3 

H 
O 
ft 



FRir 



C/3 
Lri 

M 
O 
ft 



H 
O 
ft 



c/3 

O 
ft 



M 

b 



C/3 
V0 ^ 



H 
19 



H ^ 
Q H 
0 



m 



03 



o 

Hi 

< 

m 

H 

M* 
O 

c 

re 
a 

fD 

CO 

ft 
S 

0 
Ft 

fB 

m 



Determining the Dansitv, Dominanca, and Frequency Values for each Species , 
Density refsrs to the number of indi"'-'d i:;"^? in relation to the space in which 
thay oecur. It also refers to the closeness of individuals to one anothar* 
Dnininance is the condltlpn in communities or in vegetation strata in which 
one or more species, by means of their number, coverage , or size, have con- 
ilderable influence or control upon the conditioni of existence of associated 
specieii Frequency refers to the degree of uniformity with which individuals 
of a species are distributed in an area. For a particular species, these 
values may be expressed either in an absolute form or in a relative form, 
which shows the percentage that the species value is of the total for all 
species* Relative values for density, dominance and frequency may be com- 
bined into a single Importance value, which reflects these three iomewhat 
dlffertnt measures of the importance of the species in the coTtmiunity* Theaa 
various vigetational meaiurements are determined according to the following 
formulas : 

Density ^ Nimiber of individuali 
area sarApled 

Relative Density ^ denaity for a species X 100 

total density for all specise 

Dominance ^ Total of basal area or areal covaraKe values 

area sampled 

Frequency ^ Number of plots In which speciej _gccurg, 
total nmnbar of plots smplad 

Relative Frequency ^ Frequency value for a speclee X 100 

total of frequency values for 
all species 

Important Value ^ Relative density + relative dominance + relative 

frequency 



Record sunmarlzed vegetational measurements in Table III 
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INTERPRETATIONt - 
Whan all data sheets art complata do the foliewings 

1, Llet ^ieh species contain the largist tfias and n©ti whither eertaln 
speclis appear to be reproducing their kind, 

2, Make a list of plants IrOTrthe moat abundant to the least abundant species. 

3, Make a Hit of plants from the most dense to the least denaa specieSi 
Anawer the following queitlonsi 

1, What is the value of converting abaolute values to relative values? 

2* What is the reason for combining the three relative values Into a single 
importance value? 
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ENVIRONMENTAL INVESTIGATION: Succtaslon In a Dynamic Community 
SuBBested Grade Laval s Secondary 

Suggeated St udy Araas ; Dlckaon School Nature Study Area, Roller Woods 

Equipment: Collecting jars, notabooks, Idtntif ication keys 

THmE: CommunitieF are dynamic sys terns living In and forming parts of envircnments 
that ari also dynamic. 

BackgrQund Information : 

The procession of events continually occurlng in a community of interdependent 
and interacting organisms is termed succession. 

The principle of succession may be deinonstrated in mlcrohabitats within a 
comniunlty such as In rotten logs. In each case the micrphabitat undergoes 
chemical and physical changes and eventually becomes a part of the asll,. Most 
of the changes are brought about by blotlc forces. Bacteria, fungi, 
Invertebrates and vertebrates aid In the ehanges which take place. 
The rotting log succession has its beginning while the dead tree is still 
standing. Inaeets and other invertebrates may inhabit the bark and outer wood. 
Birds and munmals may use parts for nesting. 

The tree finally falls to the ground after being weakened by the effects of 
boring insects and the rotting effects of bacteria and fungi. The bark falls 
away, and new Inhabitants move in. More boring and fungus groups will inhabit 
the log. The inside becomes so|gy. The outer portion remains firm. Shrews, 
mice, lizards and salamanders are often found in hollowed out sections. 
Finally the outer shell disintegrates, and as part of the forest floor, plays 
host to still different organisms. Many small snakes and worms find this 
habitat suitable to their needs. Finally the log is completely decayf.,d. 

Obiectlves : 

To develop an awareness of the Interdependence of living things, 

To investigate some of the changes that are occuring continually in nature. 

To analyze succession in a terrestrial community. 

To compare and contrast natural recycling with man's efforts at recycling. 
PROCEDURE » 

A. Make observations of the rotten log Buccesslon by finding trees in various 
stages of decay as represented. 

1. Stage I. Standing Dead Tree. . 
a. Is the bark on the tree? 



b. If so, is it easily removed? 
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G. What invertebrates do you fird under the bark? 

In the wood? 



d. Are there any squirrels or birds nesting iii the tree? 

Becord all speGiee of animals found on the d$ta sheet for stage I* 

2. Stage lit Newly Fallen Tree 

a, Is the bark on the tree? 

b. Is the wood softi wet or dry? 

Llgt the Invertabrates found on the data iheet for stage II, 

3. Stage III. Log Rotting inside, hsL-d outiide. Lift off the outer shall 

and eKamina the contents. Break apart the shell and note all Invertebrates, 
Eaka through the rotting part of the logp being aspeclally watchful for 
lizards, snakes I and salainanders as well as invertebrates. Record all 
species and their number on the date sheet for stage III, 

4. Stage IV* Completely Rotten Log- 

Rake through the rotten wood noting all speeias obierved and their 
quantities on the data sheet for stage IV, 
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Location 



Rottsn Log Data Sheet 
Date 
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Soil Typa Vagetatlunal Type 




Stage I Stage II 


1 

Condition of 
Logs 


• 


Condition of 
Log I 


No, 


species 


No. 
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Rotten Log D.itf Sheet 
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Stuge III Stage IV 



Condition of 
Logi 


Condition of 
Logi 


No, 


Spacles 


No, 


Spaeiee 
















• 



















































































ERIC 



188 

INTERPRETATION I 

1. In what St age do you find the mnt organisms? 

2, What diffirenca do you find most itriking in 'thi first and list stflga? 

3, Diseuss the interdependenei of the various organlstne found at different 
stagii, 

4. Based on what you have learned about natural cyclasj how can man apply 
these principlii to hli own envlromnent? 

5* Diagram the cyele of transfer of materials and energy in the rotten log 
community* 
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ENVIRONMENTAL INVESTIGATION f Tnvtstigating A Forest EnvirDnmttttl An In-Serviee 

Environmental InvastiiatlDn 

Su^Rested Grade Lsve l; Elementary and SecQndary 

SugRaitad Study Area t Bays Meuntain, Dickson Nature Park, Roller Woods 



THEME: With Increased urbaniiatlonj foreits become increasingly important 
icologicallys commercially, and ricreationally # 

Objectives .' 

As a rasult of thast aGtJ.vitleSj you should be abla tot^ 

List at laaat thrta observations about, tha crose seGtions provided^ and 

infer possible reaaons for each observation* 

Describe ways to set up an investigation to find out mora about tha above 
observatloni and inferencis. 

Construct an inveitlgatioii to find out reasons for growth rate differences 
in a given stand of trees* 

Desciiba actlvltlis appropriate to other environinants for Interpreting the 
landscape t 

Identi'T and list at laait three avldenQes of change in the envirorunent , 
and infer the cause=and-ef f act relationships of these changes* 

QonstruQt a diagram of a cycle in a rotten stump t 

DeBcribe hc^- yju feel about one changB in this envlrotunent ^ 

Cdmrnunlcate feelings of awareness by Gonstruetlng a sketch of a given 
Ob j act in the envlroiment, 

PROCEDURli 

Introduet ^oni 

In the alloted time we are going to make some Inferences of why we think aoma 
things are the way they are based on obiervations| test out those infarancei by 
experimentation, collect and Interpret past events in this aKperlments and 
explore ways that wa can Improve the efficiency of anargy cycles * The follow- 
ing activities may help you look for observabla ehangaii relationships, 
patterns and trends , in ort^er to Interpret past events » underst&nd prasant ra^ 
latlonshlpe and Indlcata future trende in tha forast anvlroimant. 





Tree cross section, jncrement horer^ hand lens, sketching paper, 
lab sheetH, sketching material 
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A . Obsarvlns and Inferri ng wi th CrQis Sa r t i^p^s . 

Using tha cross seetlons providtd cemplete TASK 1 and TASK 2i 



TASK I f (5 - 10 mlnutas) W§rk Individually or in grQUps of 

2 or 3 

Write down some of the things you notice about thg 
cross section 



Quostlons and Discuiiion 

1* Compars your observations with thost of the othef iroupi. What 
almlliarltles did you obierve? 



What dlfftrtncas did you obiiarva? 



2, Wiat are some of the thlngB that could account for the obsarvationi 
you inade ? - 



TASK 2* (15 minutes) Work In groups of 2 


or 3 


Select 3 obiarvatloni about the cross sections from 
the group list* List poislble reasDnE for these 
observations. List ways you could sat up an Investi-- 
gatlon to find out more about your observations and 
Inferences, 


Observation 

(What you nQtlced) 


Inf irances 
(Possible Seasons for 
this) 


Investigations 
(How we could 
find out) 


1, 






2, 






3. 
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Questions and Discussion: 

1, '.^ieh of Ehasa Invesclgationi! could be carriid out In this anvlronment? 



2* What ceuld tree rings tell us about pait and prasent evante in this 
forest inviromnent? 



B * Colltctlng and Interpreting Data About Tree Growth Rate and Competition . 
Using the tree core auppllrd cr ioliowing InstruQtlons for the use of "an 
increment borer, acquire a tore from a designated tree or trees and 
CDmplata TASK 3 and TASK 4. 



TASK^ i (15 = 20 minutes) Work in groups of 4 or 5 

Observe the core and record the following information. 



Dark Rings from 
Tree // Center to Bark 
(Approx, age) 



Dark Rings 
in Last Inch 



Remarks about the 
Pattern of the 
Rings 



TASK 4: (10 - 15 minutes) Wnrk In grc'ips of 4 or 5 



Record the information about the core studied by each group in 
the following chart; 



Tree // 


Dark Rings from 
Center to Bark 
(Approx* age) 


Diameter 

of the 
Trunk 


# Dark Rings 
in 

Last inch 


■ Remarks 
about 

Ring Pattern 


1. 






# 




2, 










3* 










4. 










5, 
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Qutfitions and Discussions* 

1. What iittilariti^s do you notice in. the data about the trees? 



2. Wiat iiff Winces do you notice in data about thg trsa? 
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TASK 5 * (20~ ^ 30 minutas) Work in groups of 4 or 5 

Set up an inveitlgation to find out reasons for lome of the 
dlffarencee in the data^ 



1. 

2. 



Select 2 or 3 treati from the list that show differencae 
in growth ratts. 

Which trees did you select? (Irdicate by niOTber) 



3. Why did you select these trees ; 



Go to site of t-hi trees you selected and do the following: 

Coi igQting ind Recording Data : 
Raeord your observations* 

Intttpretlng Data I 

Kacord possible interpretations of the above data, 

Sumariz ing Your Inveatl^atlon ' 

Writ*?^ your group "S sumfflary beloWj including* 
What you were trying to find out? 
What data you collected about it? 
What interpretations you made? 
What other data would yju collect 
about your Investigation? 



Queitlons and Discussloni 

1,- What problems did you encounter in this task?^ 



2, What doM the information tell about the past events of this envrionmentl 



er|c 3. 



How would you aunmariii the major factors affictlng tht growth of this forest? 
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C* Interpreting Past Events 

Based on your obsgrvations $ Gomplete TASK 6 and TASK 7. 



TASK 6 ^ (30 40 minutes) Work in groups of 4 or 5 

Look for evidence of change (natural and man-made) in the 
environment, Record and fill out other columns 



Evldenca of 
Environmental Changes 



What Might Have 
Caused Them? 



Effect on tha 
Environment 



Descrlb© the way the ^araa around you looked i 25 years ago. 
Describe how you think the area around you might look: 
25 years from now. 



Questions and Dlscussloni 

1, Compile the changes nQticed by various groups and compare the interpretations 
of the causes and affect. 



TASK 7 : (10 minutes) Work Indivlduairy 

Describe in writing how you feel about the changes in 
this envlronmerit . 



1). Inferring Changes in a Rotten Log or Stump. 

Using a rotten log or stwnp, answer the followini questions and complete 
TASK_8 and TASK 9. ^ 



It What things about this stump give us clues about the past events that havi 
taken plac^^ 



2. What factors caused these things to happen? 



TASK 8 1 "(15 » 20 mlnutesV Work In ^x-^^^m of' 4 or 5 

What things are Ghangini in the rotten stump, now? 
Re cord below i 



Living ThinRi 


Effect on Stump 














Non-Living Things Effttct on Stump 



















Questlone and DiiQUSSions: 

1, What cycles are taking place in the rotten log or atump? 

TASK 9 ; (15 mlnutei) Work in groupi of 4 or 5 ' 

In the space below construct a diagram of one of the 
cyeles taking "placa In the rotten log or stump* 
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E. Transferring tha Process to Other Environments 

Questions and DlsGUssioni 

1, What are sbmt other things In this envlronmint that could help us 
furthar interpret the landscape and what it can tell us about the 
lands cap e ? 



TASK Id : (30 minutes) Work individually 

Describe in writing £n alternate activity you could have done 
to establish a time sequence for past events in this environment, 

Deicribe in writing an activity you could do In a city 
environment to establish a time sequence for past events in the 
environment.^. 

Activity What It Could Tell About 

Fait Events In The Area? 



Describe an activity you could do in the area around your school 
to establish a time seqquence for the past events in the area* 



Activity 



What It Would Tell You 
About The Past Events Xn 
The Area? 



Comrauni eating Failings of Awarenias Thrqiigh Sketching and Writing i 



Using the material suppiiedj complece 



^j. aiid TASK 12, 



TASK 111 



Work Individually 



Construct a skatch of anything significant In this enviromnent . 



TASK I2j 



Work individually 



Find a place on your sketch to write; 

a*, 2 daicrlptlve words about the object of your sketch 
b* 3 action words about the object of your sketch 

c, a short phrass that tslls i w the object affects the rest of 
the environment 

d, 1 word that sumi up everything about the object 



G* Suimnary Queetlone J 

1» What did wi find out about the envlronrottit today? 



=2. Why are these things important to the way we manage the anvironinent? 



3t What are some of the big Ideas that would sum up our invaitigation? 



TASK 13: 



Describe In writing how you feel about our sgselon today? 



. ENVIRONMENTAL INVESTIGATl Measuring Some Water Quality Criteria^ An In-Sarvlce''^^ 

,^ Training Environmental Inveatlgatlon 

Suggegted Grade Level : 

Suafiested Study Area : Bays Mountain Park, Dickson School, Roller Woods 

/ Equipment: Water testing kits, therinometers, lab sheets, dishpans , hand lens, 
100 tapes, nets, screens, keys to aquatic life, mapss Golden 
Nature Guides 

THEME: Water is a basic resource necessary for the survival of life* 
Objectives : 

As a result of these activities you should be able to: 

Identify the boundaries of tha area watershed on the map provided . 

Using the list of aquatic animals found, and the water interpretation charts 
provided, predict the pH, temperature, and dissolved oxygen count of a water 
source. 

Demonstrate the ability to test out the above predictions using a water analvsis 
kit, ^ J 

Measure the cubic feet of water per second flowing in a stream, and determine 
what size community of people could live of f the amount of water detemined. 

Describe three ways the tested water source is important to the surrounding 
environment. 

Describe in writing how , man has affected the aquatic environment at thisi site* 

Describe at least one action you can take In your "everyday life to help improve 
the way water is managed: 

in your home 

In your coimunity 

in your consumer habits 

Describe the benefits of each of the above actions, 

PROCEDURE: 

Introduction 

In the neKt four hours we will investigate evidences of aquatic life in a tlven 
water supply, infer watei temperature, 0^ and pH from that life, and then check 
out our inferences through experimentation. We will also determine the stream- 
flow of a stream, and discuss ecological, social, and political concerns of using 
such water. 



EKLC 



199 



A. Ditennining watershed bouTidarlls. 

Using the maps of thi wattrshed iraa, complatd TASK 1. 



TASK 1 ; (15 mlnuteB) Work Individually or in sinill groups. 

Find the wfltershtd on the map. 
Find your location. 

Whsrs does the water for this watir supply come from? 



(If it is 1 strtam, trace upstream to its aouroe) 

Draw lines on the inap around the boundarlei of tha watershed, 



B, Obaervlng the aquatic environment. 

Walk to the stream or water supply and record your observations of the aquatic 
enviromnent by completing TASK 2. 



^MSJ.' (10 - 15 minutes) Work Individually or in small groups. 

As you approach the water supply, obsirve and record your 
observations J . 

Plants ' ' ' . 



Animals 



Rocks_ 
Watir 



Questions and Discussioni 

1, What Is most noticeable about the water anvironnent? 



2. Whert wtri moifc of tht plants growing? 
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3. Whit did you notici about the rockg? 



4. Wiars did you lee the bigger roeks? 



The smaller? _ 

C* Obiarving aquatle animals 
Quiitions lad discusiion^ 
1* What did you notice abaitt the watir? 



2, l^at do animals need to livt in water? 



3. t^eri would you expect to find animals in this water? 



4. What guidelines need to be developed by our group as we dollaet 
animaii from the water? 



TASK 3; (30 " 40 minutei) Work Individually or in imall groupi. 

Using availabli collecting equipment (siiveij nite, screini, etc.) 
Collict as many types of aquatic animala as poisibli. Put thim 
in iomi type of container for observation by the group. 

D, Ideiitifying.And raMEding..^^^^ 

. Using the Golden Nature Guidii and the attached pietwi keys, ginirally 
idanttfr tM speetoient you found. 
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TASK 4 ; (20 - 30. tnlnutii) Werk Individuaily ot in sTnill groups. 
On the Unea belowi list or sketch tht animals you found. 



Deicriptlon of whare found 


Typi (Nami or sketeh 


No. 

































Return tnlmals to the water as soon as you are finlshid. 



Quia t Ions and diieussloni 

i 

I ■ ■ • 

1* What animals did you find? Compili a group liit, (praferably 
on a ehart) . Eaeh parion should record the group list on his 
lab shiit. 

2i .Whari did you find most of the epicimens? 

What slmilarltiis art thert among the spaelmens? 



I*rtiat diffirincii did you find? 



Whit alissiflcatlon syitim could we use to '^lasaify tha aquatic inlfflala 
w found? '"' 



Would wi be likely to find the same ipicimens in a dlffirint aquatic 
invlronmsnt? Why or why not? 



3. 



4. 



5. 



6, 
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Predicting water characteristics from aquatic animals found 
Questions and discusBlon^ 

1. What are aomi of the things animals need to livt in water? 



Compliti TASK 5 i 



203 



TASK 5; (15 ^ 20 minutes) Work by yourseii. 

Based on the aquatic anlraals you found i and the charts btlow in the 
AnalyElng Data Section, predict the following charaQterlstlcs of this 
struami 
1 predict I 

the water temperature will be becaus e 

the ait temperature will be becaus e 

the pH number will t * because 



the dissolved O2 count will be^ ^becauie_ 

Keep these predictions for your own reference. 



pK RANGES THAT SUPPORT AQUATIC LIFE 

MOST ACID NEUTRAL . MOST ALKALINE 

12 3 4 5 6 7 8 9 10 U. ; 12 13 14 

Bacteria 1.0 . _ 13, Q 

Plants " 

( algae, root ad etc.) 6»5 . 12J) 

Carps Bu.ckerBj catiibhj 

some Lnsects 6 1_0 _ 9 ^ 0 

BasSs crappii* 6.5 8.5 

Snails I clams 5 mussels 7 . 0 9.0 

Largest variety of 

animals ( trout p ma/£Jyi 

stoneflyj caddisily) 6.5 7.5 



DISSOLVED OXYGEN RE AUIREMENTS J^NAm E FISU A ND OTHER AQUATIC LIFE 



D* 0 in partg per million 
Cold=water nrganisms including (trout) (below 68^) 

Spawning....--,'... 7 ppra and above 

Growth and well-being. 6 ppm and above 
WaTm-water organisms(includln§ game flgh such as bass, 
crappie) (above 68^) 

Growth and well-being,.. .,.5 ppm and above 



TE^PERATURE RANGES (APPROXIMATE) REQUIRED FOR GROWTH OF CERTAIN ORGANISMS : 
Temperature EKamplei of Life 



Greater than 68". (warni water) Much plant llfes many flah 

disf^asesi Most baiSj crappie, 
bluegill, carpj catfish, caddis 

- . . fly-" 



Uppe,^ rangu Some plant life, some fish 

Icsg than 68° (55«68) diseases, trout, stoneflyj 

(cold water) mavflyi caddis fly^ water- 

beetles, stridders 

Lower range 

(lesri than 55) Trout, caddis flyj stone fly, 

mayfly 



Questloni and dlaeuisiotii 

1, Diicuss, as a group, the range of predlctiDns, 

2, What were somt of the criteria used to arrive at your prtdletions? 



3, How can we test our predictions? 



F. Testing our predictions* Maasuring and reGOrding ^tar characteristics - 

With the tasting equipment supplied^ test the predictions you made previously, 
Instructions for using the kits are encloaad with the individual kits. Be 
sure samples are taken from dlfferant pai ts of the wnter source* 



TASK 6 1 (20 - 30 ralnutes) Work in groups of 4-6 people. 

Using the water test kitj determine the water temperatures air 
temperature^ disiolved OKygen count, and pH of the streami 
Record the data belowi (also record predictions from Task 5 
to compare) 



Location of water sample 
(Edge or mlddla of stream) 


Time 
Taken 


Temperature 
Water Air 




tJsabl 
Oxy^e 


e 






My ' 
Pred. 


^ct 
rest 


^y 

Pred, 


Act 
Test 


My 
Pred 


4ct 

Test 


^y 

Pr^d 


^et 
rait 


























































- 
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MEASraiNG STMMFLOW (Optional if the watar sourG© being stuiied 1b a atrtam) 



QueBtlons and Dlicussion, 

1. What meisuftmants do ws ntad to know in order to determina the amount of water 
in this stream? (Discuss how to make different miasuremints*) 

2, Prtdlct how many people could live off tht water in this itream. 



TASK 7 1 (45 minutes) 



DETERMINATION OF STKEM'LOW 



Instructiena for collecting and recording streamflow measurements * 
a. Meaiurt and mark a 100 foot distance along a straight section of your stream. 
If you can't find a 100* section, use 25' or SO*, nirow a stick (2 or 3 
inches long) In the water above the upstream marker, Record the number of 
seconds it takes to float downstream between the markers. Record below. 
Now divide the 100 foot distance by the total seconds it took the itiek to 
float bt^witn the stakes* 



100 ft. + 



ft* per seconc 



(distance) (total aecondi) (number of feet stick floated) 
to float 100 ft, ( each second ) 

b. Find the average width of your section of the stream. Measure the width of 

the stream at 3 places within the 100 foot area. Divide the total by 3 

to get the average width of the stream. 

First measurement feet. 

Second meaiurmen t feet* 

Third measuremen t feet. 

Total ~ feet + 3 ^ f t, (average width) 

Ci Piud the average depth of your section of the stream. Measure the depth of 

the stream in at least 3 places across the stream in a straight line. Divide 

the total by 3 to get the average depth of the stream. 

First measurement / _feet* 



Second measurement_ 
Third measurement 
Total 



^feet . 
^feeti 
feet 



+ 3 - 



ft. (average depth) 



Find the oiiblc feet of water par second. Multiply the average width* average 
depth and the number of feet the' stick floatiid each second. 



ft,X 



ft,X 



Cubic feet of water 
Flowing per second 



Average Average Number of 

Width Depth ^ Feet per 

Second 

Note: A cubic foot of water is the water In a container 1 foot wide, 1 foot 

high and 1 foot loi-^-, I'v^a contains 7*48 gallons 
In order to find out how many people could live from the water in this streami 
complete the fnllowlng caleulationa , 

X 7.48 



Stream flow In 
Cu. ft. per seCi 



Gallons in 1 cu. 
Ft. in minute 



Gallons of water 
Per second 
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60 



Gallons per sec* Sec, 



in minute 
X 1440 



Gallons of water per 



Gallons of water per mln No. min, in a day 
*The average person uses about 200 gait 
of water a day for home uati Thlg does 
not reflect each persons share of water used 
for industrlali public services and comierclai. 



Total gal, 
water per 
day 



minute 
+ ^200 gal , ^ 
Amount of Total No, 



water 1 
person 
uses per 
day 



of people 
who could 
live from 
water In 
thli stream 



Queotlons and discussions 

Have each group repert tha results of their tests to the entire groupi* 
Compare results. 

1. VHiat might aeeount for any dlffarences in results, from each group, 
i* How did your test results compare with your pridlctlons? 

3. What can we say about the quality of this water supply? 

4. What else would we need to know to decide whether or not to drink 
this water? 

5. Under what conditions might we eKpect to get different test reiults 
than we did today? 



Questions ani discussions i 
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1, If we wira iolng to use this watery hew much wattr should b© lift to 
flow dpwn strtam? Why? 



What are some of the problemi you encountered durin| thli task? 



H, ComniuntQatlng £eelin|ii awarenesii and values about w^tir - 
Complete T ASK H 



T AS O i (10 IS mlnutai) work by yourself* 

1* Desarib^i in writing hgw you feel about man's effect on the 
aquatic environment: at thli ilte: 



2i Dsicrlbe at least one aQtiou yoli can take in your everyday 
llSt: to help Improve the vmy watiir is managed: 

a. ifi your home I 

In your comaunity; 

^* it> yonr Qoni^er habits I 

3* Describe the benefits of eaeh action in #2, 
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Summary Quest ions 



Complete TASK 9 ; 

1, What did you find out about water from your investlgationi today? 



2, Why is water important to the ecoiyitem? 



. How can wi iummari^e our dlacussions and investigations? 



It What mathods and proeeeses did we use in our inveitigation' 
today? ; 



5i Diserlbe in writing how you feel about our session today? 



/ 



/ 
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MVIROHMMm lOTESTIGATIONi Soil Instigation 'In Land Use Planning. ^ In- 
Suggastad Grade Liveli Elmentary and SeQondary 

- Suggested Study Area' Roller Woods i Bays Mountain Park^ Dickson School 

Equlpinant i Soil pH kits * micromonollth cards, tape meaauses lab sheets, 3 sticks 
CSO" or 100" long)^ jelly cups and lids, ioll thermometers, 2 # 10 
cans of waterp hand leni, baby food jarsi itaplersi staplasi 2 
shovels, 3 yardstick? 

THEME: Identification and Interpratatlon of major soil areas Is a basis for 
guiding orderly growth and davelopmant In a coranunityi 

Obj ectives I 

As a result of these activities, you should .^a able toi 

Describe ways in which the living organisms In the top part of the soil 
affeqt the soil. 

Construct a soil ffiicromonolith of an assigned soil profile^ determine and 
record texture, structure, pH, temperature j and color of each layer. 

Construct a written deicrlption of a poll you studied, using the words you 
recorded about that soil on your mlcromonollth. 

Demonstrate the ability to detemine the bast uses of the land in this area, 
using the data from your sell mlcrononollth and the land capability charts. 

Describe 3 things that man does to determine the proper management of the 
soil resource* 

Describe how you feel about man^s effect on this soil environment. 

Describe how you feel about man's effect on the soil envirownent where you 
live. 

Dascribe what you can do to improve the use of the soil: 

in your backyard: 
in your community: 

PROCEDURE: 

In the allotted time we will develop some skills and apply them to collecting 
and interpreting data about the soil environment and then apply that data to 
making some declsloni about what the best uses of this land might be* 



A. Describing Soil: 

Upon arriving at the study area sit sown and do TASK 1: 
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TASK 1 ' (5 minutes) Work by yourself 

.Describe In writing your own d'eicriptlon of 
soil. 

Keep this description for your own raference 
at the end of the session. 



B. Observing and recording things In tha soil; 

Using Task 2 below work in groups of 3 or 4 and report your 
tlndings in IS minutes. 



^^SK 2; (15 minutes) Work in small groups 



1. Predict what thinas you will find In the top 
few Inches of this forast floor. List your 
predictions. 

2. Stake out an area 2 or 3 feet square on the 
forest floor and sift through the top 3 inches 
of the soil, recording the evidence of plants 
and animals you- observe. 



Name er Dei crip tlon 
of Itam in the Soil 


Quantity 


Foaslble 
Effects on Soil 

































(continued) 
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Task 2 - continued 
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3, Thm following three uernrs 
the soill litter, duff. 1 
fellpwing ehart* 


are used ■ 
lumus* From you 


^ribe organic matter at the 
r study abovej complete the 


top of 




Term and definition 


Describe the 
feel 


List the identifiable 
of plants and animali 
found 


parts 
you 




Litter (identifiable dead 
things on surface) 




* - 






Duff (partially decomposed 
organic matter ^ 
compacted) 










Humus (almost completely 
dacoinposid non^ 
Identifiable 
organic matter) 





















Queatldns and diBcussioni 



1* What did you find? 

2* When would you expect to find mpre prganlsms? differant organismi? 



3. How do the organigms you found benefit the ioil? 



4, What are some reasons for odors In the soil? 



C. Developing the Skills to Collect Soil Data 
Questions and discussloni 

Move to the soil prof lit. 
1^ What can you see as you look at the croisectlon or profile of soil? 



2, ^^at are some things that would be Important to find out about itrl 
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The obiervabli chardccerlstles or color, texture, structure, tempirature and 
the acidity or alkilmity (pH) of a soU are indications of some goil con- 
ditions important in land uii planning. 

Colleet and record soini of thla information. For the next few mlnutia work 
togBCher as a group to develop skills in collacttng soil data. After that, 
you will be working on your own, 

Examples: (not necessary to discuss In this order) 

1. Soil layers (Horizons) 

Mark where the soil changes color and looke. Many soils have thrte 
major layers or horlzgni, i.e. top soil, subsoil and parent material; 
because loll formation has many variables you may find more or less. 
(Measure and record the depth of each major layer). 



2. Color 



Describe and record the cexture of etch major layer. (Have participants 
pick their own deBeription of color) 



3. Texture (How tht soli feels) 

Detennlne and record the texcure of each major layer. 



Texture is determined by fealCpush and rub moistened sample betwisn 

thumb and foreflngir. Spit on sample to moisten.) 

If It feels gritty.. sand 

it It feels smooth and slick, not very sticky gilt 

If It feels smooth, plastic, vjrx.iticky clay 

Structure (How the soil li put together) 

Determine the structure of each fflajor layer. Carefully break apart a 
shovelful of soil from each layer and match its characteristlea with one 
Of the structure words on the lab sheet. 
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5. Temperature 

Determine and record twu uemperauui. ... dacih layer. Plant growth depends 
upon sell temperatures durini the gro^lne ieason * Find ©ut your growing 
aeasDn bsfore lesson, 



6t pH (acidity or alkalinity) 

Detemlne and record the pH of each major layer* Plants need many soil 
nutrients to grow well. The degree of pH affecti how plants growt 



D, Constructing a Soil Mlcromonollth 

Use the skllla Just developed to Qonstruct a soil mlcromonollth ( a tnic- 
romonollth is a imall cross section of this profile) . You can make one 
by juit sketching the layers on the profile sketch in Task 3 ^ or putting 
i^ples of each layer In a baby food jarj etc. 

Notice there Is a place to check or record the data you collect, and a place 
to sketch what the soil looks llkef 
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TASK_2: (20 - 30 minutes) Work In small groups or by yourself. 



Using the skills yiiu hava just developed, and the available equipment, 
construct a soil mlcromonollth of this soil profile. Reoord your 
obstrvitions on the soil mioromonollth lab sheet. You may want to make 
a mlcromonolith .jsing the cards and lelly cups; if so, ask your 
Instructor. 



, Wh«n flniBhed with this tatk, report to the instructor to rectlve 
TAS K 4 • . 



Alt 


tamparatura 3 f 


t. above soil surface 




kit 


temperature jua 


t. above soil surface 





Sketch your soil profilt, label the layers or horizons and record the 

DATA 

PROFILE SKETCH 




Contents of material above ioili 
j Depth " to 



A, (Horiiop)i Dept h ''to 
Topsoil 

Textures column s , Blocky 
Plate y , Granules pif 
^ Plant Roots Viiible ^ 



_j Temp, 



Record bfelow the smB information above for 
the reit of the layerg* 



Describe type of rock in the bedrock (if 
preient) 
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Ea ANALYZING YOUR SOIL DATA* 
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TASK 4 i (20 ^ 30 minutes) Work In small groups or by yourself * 

Usi the ioll data you Golltctid and the following tables answer the 
following quistlonSi 

Effict ui Soil Depth on Plant Grpwth and Water Storage 
Diep Soli (over 42") Fxcellint water storage and plant growth 

Mod. Deep Soil (20 -'-42") Good water itorage and plant growth 

Shallow Sell (20" & under) Poor water storage and ^lant growth 

The potential of my loil for water storage and plant growth is^ 
eKcellen t g ood poo r 

vmy? [_ 



Some Relationship of Color to Soil Conditions 



Top^ Soil 
Condition 


Dark ! 
(dark greys browi 
to black) 


toderatily Dark 
1 (dark brown to yellow^ 
brown) 


Light 
(Pale browni to 
yellow) 


Amount of orgmnle 
mmterlal 


EKCillent 


Good 


Low 


Erosion Jactpr 


Low 


Medluin 


High 


AeratiDn 


_.. Excellent 


Good 


Low 


Available 
Nitrogen 


Exeallent 


Good 


Low 


Partility 


Excellint 


Good 


Low 



Subsurfaee Soil Color (B Horizon) 


Condition 


Dull Grey 




(if in low rainfall gplls) 


Watir-logged eolls, poor aeration 


YglloWi red-brown, black 




(If in forest soils) 


Well drained Boils 


Mottled grey 


Somewhat poorly to poorly drained 


(If in humid soils) 


solli 


a. What can you say about the follow: 


.ngj bised on the color of the top 


sail, or A horiion? 




amount of organic matirlal 




eroiion factor 


fertility 



b* What can you say about the drainage in the B horizon^ baaed on color? 



TASK 4; continued 
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Effeet of texture on 
Texture 


Water holding capacity 


Lposiness of soil 


Sand 
Silt 


Poor 

Good to excel] ent 
High (plants can't use 
it in clav) 


Good 
Good 
Poor 



My soil teKture 
TopBOil (A) 
SubBoil (B) 



Soil wat er=holding capacity Loosenesi 



Effects of structure on goll conditigns 



Type 
Columns f j Q 



B 



» 1 1 * 

Granular** 



Penetration of water 
Good 



Good 



Good vertical 
Modarate 



Good 



Platiydow rainfall soila) Modertti 
itack of platae) 



Dralnaga 



Best 



Moderate 



Aeration 



Good 



Modirati 



Best 



Moderate 



Using tht etructtires you recorded, and the charts "Effects of Structurt 
what can you aay about the drainage properties of your soil fort 

Topeoll (A) 

Subsoil (B) 

1 4.5 



(1 to 4,5 li too 
acid for raoit plants 



6*5 



(Most plants 
do biit here) 



8.5 



14 



(8.5 to 14 ii too alkaline "for 
moet plants) 



Example of plants in pH ranges 

^ l^V camellias, aialeai, bluebarrled, fern, spruce 

pH 5.0 - 6.0i pines, flrss holly, daphna, ipruct, oaks bireh, wiUowi 
phododtndron 

pH 6,0 - 7*0: maple, mountain ash, pansy, asters, peaehee, carrots, 

Ifettuce, pines, firs 
pH 7,0 - 8,01 bfeech, mock orange, asparagus, sagabrush 

Using the pH rangei you recorded and the table, "Examplai of Plants In pH lange." 
complete the follo^^lng chart: " 



Some Plants That Could Grow Here 
jased on the pH and Chart 



Some Plants Aetually ObBerved 
Growing Here ^ . ^ 



TASK 4s continued 



Did your inferinc^ai about the soil pH-plan,L i.^j.ationBhips chiek out? 

yea N o ^E xpliin \ 
Is pH the only factor affecting where plants grow? Yes No 

Exp la * n I 

DeiCrlbe in a short paragraph how you would set up an sxperlTnent to 
colleet dati and conetruct your own soil pH-pltnt relationihlp chart. 



Soil Tamperiiture 



Soil Tempiiraturg 


Conditions during growing season 


Less than 40^F 


No gro'^th. ioll bacttria and fungi not 
very active 


40^F to 65^F 


Some growth 


65% to 70^F 


Fas test growth 


70^F to 85^F 


Some growth 


Above 85^P 


No growth 



The growing isason for my area is 



What doii tht loil temperattif t chart tall you? 



In wht spaea bel©Wj convert the sell temperature table to a line 
graph* (5 ^ 10 mlnutee) Work by yoursalf. 



F. DETEroilNING SOME LAND USES 



Questions and discussioni You have all the information you need except 
the slope of land, to discusi soma land uses hire. 



Land Ust Chart 

This is a chart for soils In one kind o£ land^ climatt and plant, 
quira a different set of criteria. 
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Other areas may re- 



Agriculature Usi§ 
Farm cropi^cultlvation 
:Dod aojll mngmt, practiis 



r>3 



Fram croDS^few to several 
special -^.ultivation 
practicea 



3-20 



Occasional cultivation 
many special practices 



20-30 



Erosion 
Hazard 

None 



Slight 
to 

moderace 



Soil 
Depth 

Deep 



Mod. 
deep 



Ptituri-woodland culti= 
vations no machinery 
can be used 



0-2 



Pasture, timber growing, 
woodland, wildlifej no 
cultivation machinery 3Q--90 



Wildlife^ recreation 



all 



Severe I Shallow 



None to 
slight 



Deep 



Drainage 
Will" 
drained 



Somewhat 
poorly 
Poor 



Well .to 
poor 



Very 
severe 



Deep tol 
ghallowi 



None to 
extreme 



Well to 
poor 



Deep to ExGSasiv 
shallow to poor 



Texture 



Loam or silt loam 



Sandy loam or 
^llty clay 



Sand or clay 



Stoney 



Sandy, silty, 
claying or roc^ 



I RoGklandj rive|f 
wash 3 sand dungg 



The most limiting soil factor will decermine the best agricultural use of the land, 

Occupancy land u§es by man- =-= 

Man-s valued uses of land has demanded criteria, in addition to agricultural 
uses, to determine proper management practices for living on tha land. (Ex- 
amples of others include: prescrlptlDns for aesthetic management^ soil site 
indexes for growing timber, criteria for greenbeltSs etcO 



Some Uses 6f Factors Affecting 
That Uae ^ 
Roads and Streets 

Slopes 

Depth 

Watertable 

Building Sitei 
Slopes 
Depth 

Watertable 

Septic Tank Filter FieHs 
Slope 
Depth 

Watertable depth 
below trench 

Picnic and Camp Areas 
Slope 
Stones 

Watertable during 
season of use 



Slight 
Limitation 



Over 40" 
Over 20" 



0-12% 
Over 40" 
Over 30" 



0-7^ 
Over 6* 
Over 4- 



0-7% 
0-20% 
Over 30" 



Moderate 
Limitation 

12-30X 
20-40" 
10-20" 



12-20% 
20-40" 
20-30" 



7-12X 

4-6' 

2=4* 



7-15% 
20-50% 
20-30" 



Sivere 
Limitation 

Over 301 
Leas than 20'- 
Leas than 10" 



Over 20% 
Less than 2Q" 
Less than 20" 



Over 12Z 
Less than 4' 
Lass than 2' 



.Over 15% 
Over 50%^ 
Less than 20" 
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TASQ; ( 20 mlnuteB) Work In small groups. 

Uilng thi data from Task Tssk 5, and thi land use charti answer 
Chi following quiStiansBi 

.\ccordlng to the agrlculturt and OGCupancy land use charts, this 
land could be used for ^ 

Agriculture usei 
(list & txplaln why) 



Oeeupmeyf (yas or no and with what limitations) 
Roads and strgats 

Buidllng iitei 

Septic tank filtar flalds 

PicniQ and camp areas 

1 fegl the best uses of this land would bei (justify your answer) 



Questiona and discussions: 

1. How have you classifltd this land? 
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2. Based on your obsarvations and the data you collectsd, do you feel thu 
land ia being properly used? 



3. In your estimation, have m.in's activities affected the classification 
of this land? 



4. Could man improve the capability of this area? How? 



S. How could man reduce the capability of this area? 



TASK 7t (10 minutes) Work by yourself. 

Using the worda from the data you collected and recorded on thg 
soil micromonolJth card, write a description of the soil in yoyr 
study. CompaTe this description with the one you wrote at the 
beginning of the session. 



Questions and discussion: 

1. What are seme factors that oontribut* to soil fioanatioiil 



2. What evidences of geoloslcal changes have you noticed in this area? 



3. I^hat other, factors might affect uses of the land? (climate, growing 
season, needs of community, economic, past history of uses, etc.) 
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G, Communicating Feelings , Awareness, mrsi VAlaw About Soil 
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TASK Bi (10 ffiinutas) 



DeiGribe what you can do to improve the use of the 
soil I 

in your backyard* 
in your comunity. 



INTEKPRETATION: 

1* What did we find out about the environment in our study today? 



2. How are soil characteristics important in envirormental managament? 



3. How can ws eiramarige our discussions and investigations? 



4. What processes and methods did we use in our Investigation today? 



5. Describe in writing how you feel about our session today? 



SOURCE MATERIAL 
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